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INTRODUCTION 
TSB Mandate 
In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 


Act, and the Act was proclaimed on 29 March 1990. The sole objective of the new Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number 
of ways, chiefly by conducting independent investigations and studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in validating 
safety deficiencies. Also, data analysis is used to identify trends and anomalies which, in turn, can signify a 
safety deficiency and lead to recommendations for corrective action that could not otherwise be made. In 
order to accomplish the above and respond quickly to internal and external requests for statistics, the TSB 
maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of three TSB annual statistical summaries on occurrences - Marine, 
Railway/Commodity Pipeline and Air. It presents a summation of facts and figures pertaining to the 
occurrences that are reported by mariners under Canadian federal jurisdiction. The TSB now investigates 
marine occurrences which would formerly have been investigated by Transport Canada. 


Historical data presented in this report include the occurrences as reported to Transport Canada in prior 
years. The report is separated into three sections: a textual statistical overview, a presentation of analytical 
tables on occurrences for 1981-90, and Appendices containing explanations, terminology and a regional limits 
chart. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The draft TSB Regulations propose more commonality in the types of occurrences to be reported; 
however, the occurrence statistics presented in this document are based on the reporting requirements that 
have existed under previous legislation. In order to adhere more closely to the philosophy of the forthcoming 
regulations and in an attempt to achieve inter-modal similarity in presentation, occurrences have been 
Statistically classified into two broad categories: accidents and incidents. 


Marine Accidents and Incidents 


Marine accidents are divided into two sub-categories: shipping accidents (formerly - shipping casualties), 
which include accidents such as collisions, groundings and strikings; and accidents aboard ship, which 
include persons being caught or struck by cargo/machinery, falling overboard and falling on deck or off the 
quay. Marine incidents (formerly - dangerous occurrences) in recent years are mostly composed of 
near-collisions, but also include occurrences such as near-grounding, cargo shift and machinery failure. In 
general, data on occurrences involving pleasure craft are not collected. Frequent users of marine occurrence 
statistics will notice minor differences in statistical classifications from previous presentations: please see 
Appendix for details. 


Reader Comments 


We hope that this report assists in providing a better understanding of Canadian marine safety statistics and 
that it results in a productive application of the data to safety planning and analysis. As we will be constantly 
attempting to improve our product, readers are encouraged to forward their comments to the TSB’s 
Safety Analysis & Communications Directorate. 
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STATISTICAL OVERVIEW 


Total Accidents 


The 1990 total of 1,521 marine accidents is a marginal decrease from the 1989 total of 1,531, but is significantly 
higher (16 per cent) than the 1985-89 annual average of 1,325. 


Occurrences 
Average 1989 
1985-1989 
Accidents 1,325 1,531 
Incidents 174 234 


Marine Occurrence Statistics 1985-1990 


Fatalities Vessels Lost 
1990 Average 1989 1990 Average 1989 1990 
pee 1985-1989 — = 1985-1989 Pere 
1,521 62 90 57 122 112 158 
242 = : : : : : 


The marine accident total was relatively stable over most of the past decade, averaging approximately 1,250 
per year through 1987. In the past three years, there has been a sharp increase; the current accident total is 
more than 20 per cent higher than earlier in the decade. However, this should not be interpreted as a 20 per 
cent decline in safety. A simple comparison of accident totals over time ignores changes in risk exposure 
associated with levels of activity. Unfortunately, there is no simple way to produce such a measure for the 
wide variety of activities involved in marine operations. Furthermore, it appears that at least part of the increase 
in accidents is attributable to more complete reporting since the statistics for fatalities and vessels lost do not 


show the same trend. 


Figure 1 


Transportation System/Activity - 1990 
(Marine Transportation under Federal Jurisdiction) 


System: 


More than 42,300 vessels on register In Canada; 

The fishing industry operates approximately 40,000 

fishing vessels, of which some 20,300 are registered; 

An annual average of some 20,000 foreign flag vessels 
are Involved In Canadian seaborne trade; 

1.6 million licensed vessels (the majority of which are 
pleasure craft); 

Approximately 10,300 certified navigation and engineering 
marine officers, an estimated 17,276 deck and engineering 
ratings and some 80,000 full and part-time fishermen. 


Activity: 


Source: 


Nearly 330 million tonnes (367 million tons) of cargo 
were transported by water to domestic and International 
markets; 

Canadian fish landings totalled 1.53 mililon tonnes 
valued at $1.36 billion; 

Ferry and passenger traffic averaged 61 million 
passengers annually. 


Transport Canada; Fisheries and Oceans Canada. 
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Figure 2 


Marine Accidents 
1981 - 1990 


Number of Accidents 


e) 
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Year 


À seasonal examination of marine accident statistics indicates that generally more marine accidents occur 
during the summer months. However, over the past two years, there has been a noticeable increase in the 
number of accidents occurring during the winter and spring months. In particular, there was an unusually 
high number of accidents in December 1989, which may be attributed to harsh weather conditions. 


Figure 3 


Marine Accidents by Month 
1989 - 1990 
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1. Shipping Accidents 


In 1990, there was a total of 1,197 shipping accidents, which represents only a slight increase (2 per cent) 
over the 1989 total of 1,172. However, the 1990 figure is 12 per cent higher than the 1985-89 annual average. 
Over the past five years, groundings, strikings and fires have accounted for more than half of shipping 
accidents. Approximately 50 per cent of the total accidents have involved Canadian fishing vessels, with 
cargo vessels accounting for an additional 20 per cent of the total. Foreign flag vessels constitute some 18 
per cent of shipping accidents reported. 


Figure 4 


Shipping Accidents by Type 
1990 


.3% Collision 


Striking 21.8% 


Contact 4.9% 


Over one-third of the total shipping accidents during the past five years took place in harbours. This can be 
explained by the fact that the likelihood of a shipping accident occurring increases where there is a higher 
concentration of vessels, and less manoeuvring room. 


Almost one-quarter of shipping accidents occur at sea, with much of the remainder taking place in chan- 
nels/straits (13 per cent), rivers (9 per cent) and bays (9 per cent). 


Over the past five years, the human factor was identified as the primary contributing factor in 55 per cent of 
shipping accidents, followed by vessel equipment and structural conditions (12 per cent) and environmental 
conditions (10 per cent). Other factors include the general status of a vessel, its cargo and waterway 
conditions. Factors could not be determined in 13 per cent of shipping accidents. Environmental conditions 
as well as accidents listed with unknown factors generally include a high proportion of human factor, which 
would bring the human factor total to over 70 per cent. 
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Figure 5 


Shipping Accidents/Accidents Aboard Ship 
1981 - 1990 


Number of Accidents 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Year 


EM Shipping Accidents Accidents Aboard 
Ship 


2. Accidents Aboard Ship 


The number of accidents aboard ship reported has risen sharply over the past decade. The 1990 total of 324 
is 10 percent lower than the 1989 total, but represents a 25 per cent increase over the 1985-89 annualaverage 
and approximately twice the annual average totals of the early 1980s. 


Most accidents aboard ship occur either in harbours or at sea, with smaller numbers occurring in bays, rivers 
and channel/straits. Whereas the number of such accidents at sea has remained relatively stable over the 
past five years, much of the recent overall increase in accidents aboard ship can be attributed to a significant 
rise in harbour accidents. The number of harbour accident reports in 1990 (165) is approximately three times 
higher than the annual totals throughout most of the 1980s. 


Over the past five years, human factor was identified as the primary contributing factor in 79 per cent of 
accidents aboard ship. Other factors such as environmental and vessel conditions were considered primary 
factors in 8 per cent of such accidents. Factors could not be determined in 13 per cent of accidents aboard 
ship. 


Figure 6 


Marine Accidents 
Primary Contributing Factor 
1986 - 1990 


Accidents Aboard Ship Shipping Accidents 


Human Factor 66% 
13% Unknown 


Human Factor 79% 
10% Environmental 


12% Equipment/etructure 


Note: Approximately one-quarter of marine accidents are 
subject to an on-site examination or investigation, during 
which Information is collected in order to determine 
contributing factors. Factors for the remainder of the 
accidents are generally attributed through the examination 
of mandatory reporting forme which outline the ciroumstances 
pertaining to the accident. 
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Total Incidents 


In addition to the accidents discussed above, a total of 242 marine incidents were reported in 1990. This 
represents only a marginal increase over the 1989 figure of 234; however, the number of incidents has steadily 
increased since 1985 when there were 123 reported. The current total is almost 40 per cent higher than the 
1985-89 annual average of 174. 


In 1990, there were 165 near-collisions, which accounted for 68 per cent of total incidents. Near-collision 
reports have increased steadily since 1985 when there was a total of 14; the 1985-89 annual average is 61. 
Much of the recent increase may be attributable to a rise in reportings of near-collisions because of the 
apparent concern of masters and pilots regarding pleasure craft operating in channels. 


The only geographical region to show a significant increase in the number of incidents reported in 1990 was 
the Laurentian region. Most of the increase can be attributed to a substantial rise in near-collision reports. 


Figure 7 


Marine Incidents/Near-Collisions 
1981 - 1990 


, Number of Incidents 


Year 


HB incidents Near-Collisions 


Total Marine Fatalities and Injuries 


The number of marine-related fatalities continues to fluctuate from year to year, largely dependent on the 
frequency and severity of accidents such as vessel capsizings and founderings. Such occurrences generally 
account for a high percentage of marine fatalities. 


In 1990, there were 57 fatalities, which represents a 37 per cent decrease from the 1989 figure of 90, but is 
only marginally lower than the 1985-89 annual average of 62. The high 1989 fatality total was the result of a 
winter storm in which three vessels and 47 lives were lost. The previous high during the past decade occurred 
in 1982 when there were 116 fatalities as a result of the sinkings of a mobile drilling unit and a roll-on/roll-off 
vessel during a February storm in the Atlantic Ocean. 


Marine-related injury levels have increased steadily throughout the 1980s, from 141 injuries in 1981 to 431 in 
1989. The 1990 figure of 379 represents a 12 per cent decrease from the 1989 total, but is still substantially 
higher than the 1985-89 annual average of 302. 
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1. Shipping Accident - Fatalities and Injuries 

Over the past five years, almost two-thirds of marine-related fatalities can be attributed to shipping accidents. 
Founderings, capsizings, sinkings and groundings of fishing vessels and to a lesser extent, commercial 
vessels, generally account for the majority of shipping accident fatalities. More shipping accident fatalities 
occur on the east coast of Canada than the west. The 1990 shipping accident fatality total of 36 is comparable 
with the 1985-89 annual average of 37. 

The number of shipping accident injuries has been relatively stable through most of the past decade. The 
1990 figure of 55 is only marginally higher than the 1985-89 annual average of 52. Such injuries are generally 
the result of explosions, fires, strikings or groundings. 


Figure 8 


Marine Accident Fatalities 
1981 - 1990 


5 Number of Fatalities 


1981 1982 1983 1984 1985 1988 1987 1988 1989 1990 
Year 


BE Shipping Accident Accident Aboard 
Fatalities Ship Fatalities 


2. Accident Aboard Ship - Fatalities and Injuries 


The 1990 accident aboard ship fatality total of 21 is slightly lower than the 1985-89 annual average of 25. 
These fatalities usually occur as a result of persons either falling overboard or being caught or struck by 
cargo/machinery and generally take place on fishing or cargo vessels. 


The frequency of injuries occurring as a result of accidents aboard ship escalated sharply throughout the past 
decade, but decreased slightly in 1990 compared with the 1989 figure. 


Whereas shipping accidents have resulted in the majority of marine-related fatalities, accidents aboard ship 
have accounted for greater than 80 per cent of marine-related injuries over the past five years. Injuries 
occurring as a result of accidents aboard ship are often the result of persons falling on deck or off the quay 
or being caught or struck by cargo/machinery. 


Vessels Lost 


The number of vessels lost continues to fluctuate from year to year. The 1990 figure of 158 is 41 per cent 
higher than the previous year, but is still some 30 per cent lower than levels recorded in the early 1980s. 


Over the past five years, fishing vessels have accounted for an annual average of almost 90 per cent of the 
total vessels lost; greater than half of the fishing vessels lost measure under 15 gross tons. An annual average 
of 67 fishing vessels have been lost on the east coast compared with 42 on the west coast. 
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Figure 9 


Vessels Lost by Category 


Fishing/Commercial 
1981 - 1990 


; Number of Vessels 


| 


1981 1982 1083 1984 1985 1986 1987 1988 1989 1990 
Year 


BE Fishing Vessels Commercial Vessels 


Of the total number of commercial vessels lost over the past five years, almost two-thirds have occurred on 
the west coast. The majority of the commercial vessels lost were either tugs or barges and over 40 per cent 
of these losses during the past five years were at least 30 years old. 


Although fishing vessels have accounted for the vast majority of total vessels lost, commercial vessels made 
up over three-quarters of the total gross tonnage lost during the past five years. Gross tonnage statistics for 
both fishing and commercial vessels reveal that vessels lost over the past two years have been larger than 
in previous years. 


a 
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STATISTICAL TABLES 


Table 1 


Marine Occurrences by Year - Totals 
1981 - 1990 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 


Injuries 
Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 


Accidents 


Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 66 
Fatalities 8 


Injuries 65 
Incidents 61 71 34 
Total 727 840 753 608 


NOTE: 1) The large increase in fatalities in 1982 was due to the sinkings 
of the "OCEAN RANGER", with the loss of 84 lives, and of the 
"MEKHANIK TARASOV'", with the loss of 32 lives, in February. 
2) The large increase in fatalities in 1989 was due to the loss of three 
vessels and their crews (47) in a storm on the east coast 


in December. 


iz Transportation Safety Board of Canada 


Table 2 


Marine Occurrences by Year - Western Region 
1981 - 1990 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 


Accidents 


Fatalities 
Injuries 


Incidents 


Total 
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Table 3 


Marine Occurrences by Year - Central Region 
1981 - 1990 


1984 1985 1988 1989 
All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 


Injuries 
Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 


Accidents 


Fatalities 
Injuries 


Incidents 


Total 
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Table 4 


Marine Occurrences by Year - Laurentian Region 
1981 - 1990 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 


Accidents 


Fatalities 
Injuries 


Incidents 


Total 
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Table 5 


Marine Occurrences by Year - Maritimes Region 
1981 - 1990 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 


Accidents 


Fatalities 


Injuries 


Incidents 


Total 
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Table 6 


Marine Occurrences by Year - Newfoundland Region 
1981 - 1990 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 


Accidents 


Fatalities 
Injuries 


Incidents 


Total 
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Table 7 


Marine Occurrences by Year - Arctic Region 
1981 - 1990 


1981 1982 
All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 


Accidents 


Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


1983 


1984 


1985 


1986 


1987 


1988 


1989 


17 


18 
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Table 8 


Marine Occurrences by Year - Foreign Waters 
1981 - 1990 


1981 1982 
All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


1983 


1984 


1985 


1986 


1987 


1988 
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Table 9 


Shipping Accidents by Type of Accident 
1981 - 1990 


Type of Accident 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice Damage 
Other 139 161 190 


Total 1,050 1,040 1,008 
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Table 10 


Shipping Accidents by Type of Vessel and Type of Accident 
1981 - 1990 


Type of Vessel/Accident 1981 


Cargo 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Table 10 (continued) 


Type of Vessel/Accident 1981 


Tug 
Collision 
Grounding 
Striking 
Contact 


_ 
oOo — 
_ 

Oo — 


Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 
Total 
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Table 10 (continued) 


Type of Vessel/Accident 1981 


Fishing 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 


Passenger 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Other 
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All Vessels 1,063 
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Table 11 


Shipping Accidents by Primary Contributing Factor 
1981 - 1990 


Primary Contributing Factor 
Human factor 


Environmental conditions 
Vessel condition 
Equipment/structural 
Other 

Unknown 


Total 
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Table 12 


Shipping Accidents by Vessel Flag 
1981 - 1990 


Flag 
Canada 
United Kingdom 
U.S.A. 
Panama 
Liberia 
Greece 
Norway 
Cyprus 
Bahamas 
Other 


Total 
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Table 13 


Place of Shipping Accidents 
1981 - 1990 


Bay 

Lake 

River 

Channel approach 
Channel/Strait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot Station 

At sea 

Other 

Unknown 


Total 


26 
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Table 14 


Vessels Lost by Vessel Category and Gross Tonnage 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Commerical Vessels 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Fishing Vessels 
Unknown tonnage 


Less than 5 grt 
5 to 14 grt 

15 to 149 grt 
150 grt and over 


Others 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Total 
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Table 15 
Vessels Lost by Vessel Category and Age 
1981 - 1990 
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Commercial Vessels 
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0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
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30+ years 
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Table 16 


Vessels Lost by Vessel Category and Region 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Commercial Vessels 17 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
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Foreign waters 


Fishing Vessels 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 


192 88 
47 29 
3 2 
16 8 
Ti 34 
48 14 
1 0 
0 1 


Foreign waters 
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Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
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Table 17 


Vessels Lost by Vessel Category and Type of Accident 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Commercial Vessels 
Collision 
Grounding 
Striking 
Contact 
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Foundering 
Sinking 

Fire 
Explosion 
Capsizing 
Ice damage 
Other 
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Table 18 


Vessels Lost by Type of Vessel 
1981 - 1990 


1981 


Type of Vessel 


Cargo 
OBO 
Tanker 
Tug 

Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 


Total 


1982 


1983 


1984 


1985 


1986 


1988 


1989 
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Table 19 


Shipping Accidents Involving Fatalities and Injuries by Type of Accident 
1981 - 1990 


Accidents 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 


—- © Wo WON + ND ON WO — 
oonwwwowo-- BR BB 
RD fOr 1 0 Bato to Lo 
FON OND O © WHO W ND 
OO © OO A BB D ND = oO DN 
N O BB © MO — © — GO W ND 
DAOROMOMORSMIOUNINOSSRCTECS 
0 nm nm D BR O fF 
nm © 1 BB nN OO D = OM BR 


N 
(=) 
a 
— 
P= 
nN 
L 
(a) 
p= 
(A) 


Fatalities 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 


4 
OPO On es OS OF Geo 


Fire 


oo © + © O©O BO = 


Explosion 


at 
oo 
at 
BSS 


Capsizing 


© 
(2) 


Ice damage 
Other 
Total 


mo © © © ND + © © + WOW = 
Ss (oe) (45) toy (oy EN ON OMAN OT1 
COE CO) ere NO OO hy 


© 
a oO 
wo 
© 
EN 
wo 
N 
fee] 


Injuries 
Collision 


Grounding 
Striking 
Contact 


_ 
pu 


Foundering 
Sinking 
Fire 
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Table 20 


Shipping Accidents Involving Fatalities and Injuries by Type of Vessel 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 

Accidents 
Cargo 
OBO 
Tanker 
Tug 
Barge 

Offshore 
Fishing 


N = = 0 = O = © © W 


Passenger 

Ferry 

Other 
Total 


Fatalities 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 


Injuries 
Cargo 
OBO 
Tanker 


Tug 
Barge 
Offshore 
Fishing 
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Passenger 
Ferry 
Other 2 
Total 15 29 37 
NOTE: 1) The large increase in fatalities in 1982 was due to the sinkings 
of the "OCEAN RANGER", with the loss of 84 lives, and of the 
"MEKHANIK TARASOV", with the loss of 32 lives, in February. 
2) The large increase in fatalities in 1989 was due to the loss of three 
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vessels and their crews (47) in a storm on the east coast 
in December. 
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Table 21 
Shipping Accidents Involving Fatalities and Injuries by Category of Person Involved 
1981 - 1990 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Total number of accidents 235029. 34 0042 00742 41 42 43 43 


Missing 


Deck crew 
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Engine crew 
Crew - other 
Drilling crew 
Pilot 

Passenger 
Shore worker 
Non-crew (other) 


Total 


RO (e) ep Ke) (@) (>) ye) 92) 
Sy Ker fs) ke) wy f) [S) ) 3) 
NEO fey (ey fey EN Te) 8) 
9 a O©O OO O©O © = = | 
4x) Kev (oe) (ey (2) (2) fey @) (i 
bo oo or 

(2) Kel Ke) (ef fe) Xe) LU OC 
© OO =: Oo OO © © N 


— 


Fatalities 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Non-crew (other) 
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Injuries 
Deck crew 


Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Table 22 


Shipping Accidents Involving Fatalities and Injuries by Primary Contributing Factor 
1981 - 1990 


EUR TER) Et, OS4 ACER ES IS, 


Accidents 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 


Total 


Fatalities 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 


Total 


Injuries 
Human factor 


Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 

Unknown 


Total 
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Table 23 


Accidents Aboard Ship by Type of Accident 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Total number of accidents 146 159 224 242 359 


Missing 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Fatalities 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell into tanks/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Injuries 
Carried overboard 


Caught by cargo/machinery 
Fell overboard 
Fell into tanks/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Table 24 


Accidents Aboard Ship by Type of Vessel 
1981 - 1990 


1982 1983 1984 1985 1986 


Accidents 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 


Fatalities 
Cargo 
OBO 
Tanker 
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Injuries 
Cargo 
OBO 
Tanker 


Tug 
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Offshore 

Fishing 

Passenger 

Ferry 

Other 
Tota! 
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Table 25 


Accidents Aboard Ship by Category of Person Involved 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Total number of accidents 146 159 224 242 359 


Missing 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Fatalities 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Injuries 


Deck crew 


Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 


Non-crew (other) 


Total 


38 
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Table 26 


Accidents Aboard Ship by Primary Contributing Factor 
1981 - 1990 


1984 1985 1986 


Accidents 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 


Total 
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ND 


Fatalities 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 


Total 


Injuries 
Human factor 


Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 

Unknown 


Total 


1988 


1989 
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Table 27 


Place of Accidents Aboard Ship 
1981 - 1990 


Bay 

Lake 

River 

Channel approach 
Channel/Strait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Other 

Unknown 


Total 
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Table 28 


Marine Incidents by Type of Incident 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Type of Incident 
Near-collision 
Near-grounding 
Near-striking 
Near-contact 
Near-capsizing 
Ice-bound (beset) 
Anchor trouble 
Cargo trouble 
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Engine failure 
Towing problems 
Other 
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Total 
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Table 29 


Marine Incidents by Type of Vessel 
1981 - 1990 


1985 1986 


Type of Vessel 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 


Total 


1987 


41 
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APPENDIX 1 
Definitions 


Marine Occurrence 


For statistical purposes, a generic expression that includes shipping accidents, accidents aboard ship and 


incidents which were reported pursuant to the Canada Shipping Act and the Shipping Casualties Reporting 
Regulations 


Marine Accident 


1. Shipping Accident 


An occurrence involving all commercial vessels (either registered or licensed to operate commercially) of 
Canadian flag, anywhere, and all foreign vessels in Canadian waters, which are involved in a collision, 
grounding, contacting, striking, foundering, sinking, fire, explosion, capsizing, ice damage, or any other type 
of accident in which a vessel has been damaged. 


2. Accident Aboard Ship 


An occurrence involving an accident on board a vessel resulting in death or injury which is not the result of 
a shipping accident. The injuries recorded are basically those causing a person to remain incapacitated for 
more than 24 hours and may include a missing person, temporary asphyxiation, or electrocution resulting in 
temporary loss of consciousness. 


Marine Incident 


An occurrence, other than an accident, related to dangerous occurrences involving a vessel which sustains 
a breakage or malfunction of any rigging, structure or machinery on a ship or belonging to a ship that could 
have caused serious injury or loss of life, or a serious situation which could have resulted in an accident. 


Vessels Covered 


This report covers commercial vessels which include all vessels either registered or licenced to operate 
commercially. Pleasure craft occurrences are not normally included unless they were involved in an 
occurrence with a commercial vessel. 


Vessel Categories 


Commercial vessels: include cargo vessels, ferries, tankers, passenger vessels, tugs and barges. 
Fishing vessels: include vessels involved in commercial fishing. 


Others: include research vessels, oil exploration, exploitation and support vessels, government vessels and 
pleasure craft. 


Vessel Type 
Cargo: ships designed for the carriage of diverse types and forms of cargo and the combined carriage of 
general cargo and passengers with 12 or less fare-paying passengers. 


OBO (Oil/Bulk/Ore Carrier): ships specifically designed for bulk carriage of ore with additional facilities for 
alternative, but not simultaneous, carriage of oil or loose dry cargo. 


Tanker: propelled ships designed and constructed for the bulk carriage of liquids. 


Tug: vessels designed for the towing and pushing of ships or other floating structures. Additional activity 
may include salvage, fire-fighting and work duties of a general nature. 


Barge: vessels designed as non-propelled units for the carriage of cargo in holds or in tanks or weather deck 
cargo space only for the carriage of non-perishable cargo, or specially outfitted for specific operations. 
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Offshore: ships and platforms designed for the extraction, processing, and storage of oil/gas from offshore 
wells; ships designed for the carriage of stores and cargo to offshore installations; and ships outfitted for 
support activities related to offshore oil and gas exploration. 


Fishing: consist of categories of vessels designed for fishing operations and support. 
Passenger: vessels designed for the carriage of passengers. 


Ferry: ships which follow a regular scheduled service of relatively short duration, designed for the carriage 
of passengers and vehicles. There is usually no cabin accommodation for passengers or not all passengers 
are accommodated in cabins where cabins are provided. 


Others: vessels designed for other functions such as research and survey, ice breaking, laying and repair of 
sea-bed cables, navigational aids maintenance, search and rescue, pilotage, dredging, training, patrol, naval 
service, pleasure, etc. 


Type of Accident 


Collision: an impact between two or more vessels underway. 

Grounding: to touch bottom and remain stranded. 

Striking: a hard impact with a stationary object or a vessel not underway. 

Contact: a lateral/light impact with another object or vessel and touching bottom. 
Foundering: to fill from above the waterline and sink. 

Sinking: to become submerged from water intake below the waterline and settle to the bottom. 
Fire: where a fire is the first event reported. 

Explosion: where an explosion is the first event reported. 

Capsizing: to turn over. 

Ice damage: vessels which sustained damage as a consequence of contact with ice. 
Other: vessels which have been lost or damaged for other reasons. 


Contributing Factors to Accidents 


Human factor: operational error on the part of any crew member of a vessel, a pilot or shore personnel. 
Environmental conditions: atmospheric conditions, sea state and ice conditions. 


Vessel condition: the general status of a vessel and its cargo, i.e. improper securing, inadequate or faulty 
equipment, ship design shortcomings, etc. 


Equipment/structural: machinery, piping, electrical and hull failures as well as miscellaneous navigation and 
control equipment. 


Other: incorrect soundings, incomplete surveys, obstructions, shore facility failures, etc. 


Miscellaneous 


Gross tons (grt): the volume capacity in cubic feet of the spaces within the hull, and of enclosed spaces 
above deck available for cargo, stores, fuel, passengers and crew, with certain exclusions. One hundred 
cubic feet is equivalent to one gross ton. 


Underway: not being at anchor or made fast to shore or aground. 


Use of Statistics 


Users of the statistics in this summary should be aware that fluctuations from year to year in marine 
occurrences may be caused by factors other than the change in the total number of occurrences. A seemingly 
small change in the reporting rate may cause a relatively large change in statistics. 


Many occurrences are not reported because of ignorance of the law; however, it is believed that nearly all 
occurrences involving substantial vessel damage and, separately, fatalities are well reported. 


Note: A collision between two vessels results in a statistical figure of two accidents; three vessels - three 
accidents, etc. 
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INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadia i i igati a 

Act, and the Act was proclaimed on 29 March 1990. The sole bise À thenew Bean Ron by its ol 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number 
of ways, chiefly by conducting independent investigations and studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in validating 
safety deficiencies. Also, data analysis is used to identify trends and anomalies that, in turn, can signify a 
safety deficiency and lead to recommendations for corrective action that could not otherwise be made. In 
order to accomplish the above and respond quickly to internal and external requests for statistics, the TSB 
maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of three TSB annual statistical summaries on occurrences - Marine, 
Railway/Commodity Pipeline and Air. It presents a summation of facts and figures pertaining to the 
occurrences that are reported by mariners under Canadian federal jurisdiction. The TSB now investigates 
marine occurrences which would formerly have been investigated by Transport Canada. 


Historical data presented in this report include the occurrences as reported to Transport Canada in prior 
years. The report is separated into three sections: a textual statistical overview, a presentation of analytical 
tables on occurrences for 1982-91, and Appendices containing explanations, terminology anda regional limits 
chart. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The new TSB Regulations propose more commonality in the types of occurrences to be reported; 
however, the occurrence statistics presented in this document are based on the reporting requirements that 
have existed under previous legislation. In order to adhere more closely to the philosophy of the new 
regulations and in an attempt to achieve inter-modal similarity in presentation, occurrences have been 
statistically classified into two broad categories: accidents and incidents. 


Marine Accidents and Incidents 


Marine accidents are divided into two sub-categories: shipping accidents (formerly - shipping casualties), 
which include accidents such as collisions, groundings and strikings; and accidents aboard ship, which 
include persons being caught or struck by cargo/machinery, falling overboard and falling on deck or off the 
quay. Marine incidents (formerly - dangerous occurrences) in recent years are mostly composed of 
near-collisions, but also include occurrences such as near-grounding, cargo shift and machinery failure. In 
general, data on occurrences involving pleasure craft are not collected. Frequent users of marine occurrence 
statistics will notice minor differences in statistical classifications from presentations prior to 1990; please see 
Appendix for details. 


Reader Comments 


Readership comments concerning the 1990 edition of the summary were greatly appreciated. Suggestions 
concerning content are being evaluated. Readers are again encouraged to forward their comments to the 
TSB’s Safety Analysis & Communications Directorate. 
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STATISTICAL OVERVIEW 


Total Accidents 


Marine accident totals remained relatively stable over much of the past decade. Accidents began increasing 
sharply in 1988, with the 1989-90 totals some 23 per cent higher than the annual average of approximately 
1,250 accidents recorded earlier in the decade. However, the 1991 total of 1,357 accidents represents a 
decline of 11.1 per cent compared with the 1990 total of 1,526, and is also lower than the 1986-90 annual 
average of 1,377. 


Marine Occurrence Statistics 1986-1991 


Occurrences Fatalities Vessels Lost 
Average 1990 1991 Average 1990 1991 Average 1990 1991 
1RISL ER RTS RS cs 19001090 19601990 
Accidents 1024 15201357 61 57 42 122 158 118 
Incidents 199 247 219 - - - - - - 


It appears that at least part of the increase in accidents reported during the late 1980s was attributable to 
more complete reporting since the statistics for fatalities and vessels lost did not show the same trend. 


A simple comparison of accident totals over time ignores changes in risk exposure associated with levels of 
activity. Unfortunately, there is no simple way to produce such an overall measure for the wide variety of 
activities involved in marine operations. Comparisons with activity numbers are possible if different marine 
sectors are examined separately. For example, high profile sectors such as commercial shipping, fishing and 
passenger/ferry operations can be evaluated individually by comparing accidents in these environments with 
the annual traffic performance (eg. transits, volumes handled). Statistical examinations of this nature have 
been initiated. 


Figure 1 


Transportation System/Activity - 1991 
(Marine Transportation under Federal Jurisdiction) 


System: 


- Approximately 43,800 vessels on register in Canada; 

- The fishing industry operates approximately 40,000 
fishing vessels, of which some 20,800 are registered; 

- An annual average of some 20,000 foreign flag vessels 
are Involved in Canadian seaborne trade; 

- 1.6 million licensed vessele (the majority of which are 
pleasure craft); 

- Approximately 10,300 certified navigation and engineering 
marine officers, an estimated 17,276 deck and engineering 
ratings and some 80,000 full and part-time fishermen. 


Activity: 


- Nearly 330 milllon tonnes (367 mililon tons) of cargo 
were transported by water to domestic and international 
markets; 

- Canadian fish landings totalled some 1.62 milllon tonnes 
valued at $1.5 billion; 

- Ferry and passenger traffic averaged 68 million 
passengers annually. 


Source: Transport Canada; Fisheries and Oceans Canada. 
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Figure 2 


Marine Accidents 
1982 - 1991 


à Number of Accidents 


1982 1083 1984 1985 1988 1987 1988 1989 1990 1991 
Year 


A seasonal examination of marine accident statistics indicates that generally more marine accidents occur 
during the summer months. Although there was a noticeable increase in the number of accidents during the 
winter months of 1989-90, the 1991 data shows a reduction in winter accidents. 


Figure 3 


Marine Accidents by Month 
1990 - 1991 
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1. Shipping Accidents 


The 1991 shipping accident total of 1,046 is some 13 per cent lower than the 1990 figure of 1,202 and is also 
lower than the 1986-1990 annual average. It represents the largest annual decline in shipping accidents during 
the past decade. Over the past 10 years, groundings, strikings and fires have accounted for more than half 
of shipping accidents. The 1991 statistics show substantial reductions in the numbers of groundings and fires 
and a marginal increase in strikings. 


Figure 4 


Shipping Accidents by Type 
1991 


Striking 26.1% 


ACC 
Qi: 20.8% All others 


Contact 7.4% 


Fishing vessels have accounted for approximately half of all shipping accidents over the past decade. Cargo 
vessels have accounted for 18 per cent of the total, while an additional 5 per cent are tugs and barges. 
Research vessels, service vessels and pleasure craft are involved in 10 percent of all accidents. Much of the 
remainder include tankers and passenger/ferry vessels. 


Foreign flag vessels, of various types, are involved in some 17 per cent of all accidents. Over one-third of the 
total shipping accidents during the past five years took place in harbours. This can be explained by the 
likelihood of a shipping accident increasing where there is a higher concentration of vessels, and less 
manoeuvring room. Accidents occurring at sea generally account for one-quarter of all accidents with the 
remainder taking place in channels/straits (13 per cent), rivers (10 per cent) and bays (9 per cent). Although 
the number of accidents at sea has increased over most of the past decade, the 1991 total of 247 represents 
a 33 per cent decrease from the 1990 figure of 370. 


Over the past five years, the human factor was identified as the primary contributing factor in 54 per cent of 
shipping accidents, followed by vessel equipment and structural condition (11 per cent) and environmental 
conditions (10 per cent). Other factors include the general status of a vessel, its cargo and waterway 
conditions. Factors could not be determined in 14 per cent of shipping accidents. In 1991, the human factor 
decreased substantially as a portion of the total, with coinciding increases in environmental conditions and 
unknown categories. Environmental conditions as well as accidents listed with unknown factors generally 
include a high proportion of human involvement, which would bring the human factor total to over 70 per cent. 
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Figure 5 


Shipping Accidents/Accidents Aboard Ship 
1982 - 1991 


Number of Accidents 


EM Shipping Accidents Accidents Aboard 
Ship 


2. Accidents Aboard Ship 


The number of reported accidents aboard ship rose sharply over the decade with the 1989 total being 
approximately 80 per cent higher than the figure of 159 in 1982. Such accidents have, however, decreased 
over the past two years with the 1991 total of 311 representing a decline of 4 per cent from the 1990 total. This 
recent decline can be attributed to a reduction in the number of accidents aboard ships in harbours which is 
the primary location for these accidents. Most accidents aboard ship occur either in harbours or at sea. 
Whereas the frequency of accidents at sea has remained relatively stable over the past five years, much of 
the overall increase in accidents aboard ship over the decade and the subsequent decline of such accidents 
in recent years can be attributed to harbour accidents. The totals of these accidents are approximately three 
times higher than annual totals recorded in the early 1980s. 


Over the past five years, the human factor was identified as the primary contributing factor in 85 per cent of 
accidents aboard ship. Other factors that contribute to such accidents are environmental and vessel 
conditions. 


Figure 6 


Marine Accidents 
Primary Contributing Factor 
1987 - 1991 


Accidents Aboard Ship Shipping Accidents 


Human Factor 64% 
_ 7 Unknown 


10% Environmental 
11% Equipment/struoture 


Note: Approximately one-quarter of marine acoldente are 
subjeot to an on-site examination or investigation, during 
which Information ie collected in order to determine 
contributing fectors. Factors for the remainder of the 
accidents are generally attributed through the examination 
of mandatory reporting forme which outline the circumstances 
pertaining to the accident. 
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Total Incidents 


The number of marine incidents reported steadily increased from 1986 to 1990. The 1991 total of 219, however, 
represents an 11 per cent decrease compared with the 1990 figure, but is still somewhat higher than the 
1986-90 annual average of 199. Much of the 1986-90 increase was due to a rise in the reporting of 
near-collisions which may be the result of the apparent concern of masters and pilots with pleasure craft 
operating in channels. 


The reduction in 1991 incidents, in particular, is mostly the result of a regional decline in near-collision reports 
in the Laurentian region. 


Figure 7 


Marine Incidents/Near-Collisions 
1982 - 1991 


à Number of Incidents 
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Total Marine Fatalities and Injuries 


The number of marine-related fatalities continues to vary fromyearto year, largely dependent on the frequency 
and severity of accidents such as vessel capsizings and founderings. Such occurrences generally account 
for a high percentage of marine fatalities. There were 42 fatalities resulting from marine accidents in 1991, 
which represents a 26 per cent decrease from the 1990 figure of 57. It is also 31 per cent lower than the 
1986-90 annual average of 61. 

The high 1989 fatality total was the result of a winter storm in which three vessels and 47 lives were lost. The 
previous high during the past decade occurred in 1982 when there were 1 16 fatalities as a result of the sinkings 
of a mobile drilling unit and a roll-on/roll-off vessel during a February storm in the Atlantic Ocean. 

The frequency of marine-related injuries has increased steadily over the 1980s. However, annual injury totals 
have declined significantly over the past two years. The 1991 figure of 323 is some 25 per cent lower than the 
1990 figure of 379, and marginally lower than the 1986-90 annual average of 330. 
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1. Shipping Accident - Fatalities and Injuries 


Over the past decade, almost two-thirds of marine-related fatalities can be attributed to shipping accidents. 
This is primarily due to a relatively small number of severe shipping accidents which resulted in multiple loss 
of life. Founderings, capsizings, sinkings and groundings of fishing vessels and, to alesser extent, commercial 
vessels, generally account for most shipping accident fatalities. More shipping accident fatalities have 
occurred on the east coast than the west coast of Canada. The 1991 shipping accident fatality total of 19 is 
considerably lower than the 36 fatalities recorded in 1990 and the 1986-90 annual average of 38. 


The number of shipping accident injuries recorded during the past five years was somewhat higher than the 
levels recorded in the early 1980s. However, the 1991 total of 31 is significantly lower than the 1990 figure of 
61 and the 1986-90 annual average of 57. Such injuries are generally the result of explosions, fires, strikings 
or groundings. 


Figure 8 


Marine Accident Fatalities 
1982 - 1991 


: Number of Fatalities 


2. Accident Aboard Ship - Fatalities and Injuries 


The annual totals of fatalities resulting from accidents aboard ship have been relatively constant throughout 
most of the past decade. The 1991 total of 23 is comparable to the previous year’s figure of 21 and to the 
1986-1990 annual average of 22. These fatalities usually occur as a result of persons either falling overboard 
or being caught or struck by cargo/machinery. They mostly take place on fishing or cargo vessels. 


Injuries occurring as a result of accidents aboard ship rose sharply throughout the 1980s until 1989, but have 
decreased over the last two years. There were 292 injuries in 1991 compared with 324 in 1990. 


Whereas shipping accidents have caused most marine-related fatalities, accidents aboard ship have ac- 
counted for greater than 85 per cent of marine-related injuries over the past five years. Injuries occurring as 
a result of accidents aboard ship are often the result of persons falling on deck or off the quay or being caught 
or struck by cargo/machinery. 


Vessels Lost 


The number of vessels lost continues to fluctuate from year to year. The 1991 figure of 118 is 25 per cent 
lower than the previous year, but is comparable to the annual average over the past five years (120), the 1991 
total is also noticeably lower than levels recorded in the early 1980s. Fishing vessels have historically 
accounted for almost 90 per cent of the total vessels lost. More than half of the fishing vessels lost measure 
under 15 gross tons. Over the past five years, an annual average of 67 fishing vessels have been lost on the 
east,coast compared with 37 on the west coast. 
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Figure 9 


Vessels Lost by Category 


Fishing/Commercial 
1982 - 1991 


: Number of Vessels 


Year 


EH Fishing Vessels Commercial Vessels 


Of the total number of commercial vessels lost over the past five years, almost two-thirds occurred on the 
west coast. Most of the total commercial vessels lost were either tugs or barges. Over 45 per cent of these 
losses during the past five years were vessels at least 30 years old. 


Transportation Safety Board of Canada 11 


STATISTICAL TABLES 


Table 1 


Marine Occurrences by Year - Totals 
1982 - 1991 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 151 
Total 1,403 1,512 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 840 752 608 627 


NOTE: 1) The large number of fatalities in 1982 was due to the sinkings 
of the "OCEAN RANGER’, with the loss of 84 lives, and of the 
"MEKHANIK TARASOV", with the loss of 32 lives, in February. 
2) The large increase in fatalities in 1989 was due to the loss of three 
vessels and their crews (47) in a storm on the east coast 
in December. 
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Table 2 


Marine Occurrences by Year - Western Region 
1982 - 1991 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 


Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


Transportation Safety Board of Canada 13 


Table 3 


Marine Occurrences by Year - Central Region 
1982 - 1991 


1984 1985 1986 1987 1988 1989 1990 1991 
All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 
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Table 4 


Marine Occurrences by Year - Laurentian Region 
1982 - 1991 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 
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Table 5 


Marine Occurrences by Year - Maritimes Region 
1982 - 1991 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


16 


Table 6 
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Marine Occurrences by Year - Newfoundland Region 


1982 - 1991 


All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 
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Table 7 


Marine Occurrences by Year - Arctic Region 
1982 - 1991 


1982 1983 
All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


1984 


1985 


1986 


1987 


1988 


1989 


1990 


1991 


17 
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Table 8 


Marine Occurrences by Year - Foreign Waters 
1982 - 1991 


1984 1985 1986 1987 1988 1989 1990 1991 
All Vessels 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 
Total 


Fishing Vessels 
(included in all vessels) 


Shipping Accidents 
Accidents 
Fatalities 
Injuries 
Vessels lost 


Accidents Aboard Ship 
Accidents 
Fatalities 
Injuries 


Incidents 


Total 


Transportation Safety Board of Canada 19 


Table 9 


Shipping Accidents by Type of Accident 
1982 - 1991 


Type of Accident 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice Damage 
Other 


Total 1,050 
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Table 10 


Shipping Accidents by Type of Vessel and Type of Accident 
1982 - 1991 


Type of Vessel/Accident 


Cargo 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 


OBO 
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Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
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Table 10 (continued) 


Type of Vessel/Accident 1982 


Tug 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
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Fire 
Explosion 
Capsizing 
Ice damage 
Other 
Total 
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Striking 
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Foundering 
Sinking 
Fire 
Explosion 
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Table 10 (continued) 


Type of Vessel/Accident 1982 


Fishing 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 

Ice damage 
Other 
Total 


Passenger 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
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Ice damage 
Other 
Total 
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Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 

Ice damage 
Other 
Total 
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All Vessels 
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Table 11 


Shipping Accidents by Primary Contributing Factor 
1982 - 1991 


All Vessels 

Primary Contributing Factor 
Human factor 
Environmental conditions 
Vessel condition 
Equipment/structural 
Other 
Unknown 


Total 1,063 


Fishing Vessels 

(included in all vessels) 

Primary Contributing Factor 
Human factor 


Environmental conditions 
Vessel condition 
Equipment/structural 
Other 

Unknown 


Total 
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Table 12 


Shipping Accidents by Vessel Flag 
1982 - 1991 


Flag 
Canada 
United Kingdom 
U.S.A. 
Panama 
Liberia 
Greece 


Norway 


Cyprus 
Bahamas 
Other 


Total 
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Table 13 


Location of Shipping Accidents 
1982 - 1991 


Bay 

Lake 

River 

Channel approach 
ChanneVStrait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot Station 

At sea 

Other 

Unknown 


Total 
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Table 14 


Vessels Lost by Vessel Category and Gross Tonnage 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Commerical Vessels 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Fishing Vessels 
Unknown tonnage 
Less than 5 grt 
5 to 14 grt 
15 to 149 grt 
150 grt and over 


Others 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Total 
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Table 15 


Vessels Lost by Vessel Category and Age 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Commercial Vessels 
Unknown 
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0-4 years 
5-9 years 
10-14 years 
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20-24 years 
25-29 years 
30+ years 
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Table 16 


Vessels Lost by Vessel Category and Region 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Commercial Vessels 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
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Foreign waters 


Fishing Vessels 


Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 

Foreign waters 


Others 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
Foreign waters 
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Table 17 


Vessels Lost by Vessel Category and Type of Accident 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Commercial Vessels 
Collision 
Grounding 
Striking 
Contact 
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Foundering 
Sinking 
Fire 
Explosion 
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Other 
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Table 18 


Vessels Lost by Type of Vessel 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Type of Vessel 


Offshore 
Fishing 
Passenger 
Ferry 
Other 


Total 
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Table 19 


Shipping Accidents Involving Fatalities and Injuries by Type of Accident 
1982 - 1991 


Accidents 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Sinking 
Fire 
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Ice damage 
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Total 
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Table 20 


Shipping Accidents Involving Fatalities and Injuries by Type of Vessel 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
Accidents 


Offshore 

Fishing 

Passenger 

Ferry 

Other 
Total 
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Fatalities 


Offshore 

Fishing 

Passenger 

Ferry 

Other 
Total 
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Injuries 


Offshore 
Fishing 
Passenger 
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Ferry 
Other 
Total 29 
NOTE: 1) The large number of fatalities in 1982 was due to the sinkings 
of the "OCEAN RANGER", with the loss of 84 lives, and of the 
"MEKHANIK TARASOV", with the loss of 32 lives, in February. 
2) The large increase in fatalities in 1989 was due to the loss of three 
vessels and their crews (47) in a storm on the east coast 
in December. 
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Table 21 


Shipping Accidents Involving Fatalities and Injuries by Category of Person Involved 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


_ Total number of accidents 29 34 42 41 42 43 32 


Missing 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Fatalities 
Deck crew 
Engine crew 
Crew - other 
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Drilling crew 
Pilot 
Passenger 
Shore worker 
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Non-crew (other) 
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Injuries 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Table 22 


Shipping Accidents Involving Fatalities and Injuries by Primary Contributing Factor 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 


Accidents 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 

Total 


Pinus coco 


Fatalities 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 


Total 
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Injuries 
Human factor 


Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 

Total 
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Table 23 


Accidents Aboard Ship by Type of Accident 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
Total number of accidents 159 165 174 224 209 242 264 359 324 311 


Missing 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Fatalities 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell into tanks/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Injuries 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell into tanks/hold 
Fell on deck or off quay 
Heavy weather 


Suicide (suspected) 
Other 
Total 
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Table 24 


Accidents Aboard Ship by Type of Vessel 
1982 - 1991 


1982 1983 1985 1986 1987 1980 1991 


Accidents 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 


Fatalities 
Cargo 
OBO 
Tanker 
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Tug 

Barge 
Offshore 
Fishing 
Passenger 
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Ferry 
Other 
Total 
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Injuries 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 
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Table 25 


Accidents Aboard Ship by Category of Person Involved 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
Total number of accidents 159 165 174 224 209 242 264 359 324 311 


Missing 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Fatalities 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Non-crew (other) 
Total 
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Injuries 
Deck crew 


Engine crew 
Crew - other 
Drilling crew 
Pilot 

Passenger 
Shore worker 
Non-crew (other) 


Total 


38 
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Table 26 


Accidents Aboard Ship by Primary Contributing Factor 
1982 - 1991 


Accidents 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 

Total 


Fatalities 
Human factor 
Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 

Total 


Injuries 
Human factor 


Environmental conditions 
Vessel conditions 
Equipment/structural 
Other 
Unknown 

Total 


Transportation Safety Board of Canada 39 


Table 27 


Location of Accidents Aboard Ship 
1982 - 1991 


Bay 

Lake 

River 

Channel approach 
ChanneVStrait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Other 

Unknown 


Total 
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Table 28 


Marine Incidents by Type of Incident 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 


Type of Incident 
Near-collision 
Near-grounding 
Near-striking 
Near-contact 
Near-capsizing 
Ice-bound (beset) 
Anchor trouble 
Cargo trouble 
Engine failure 


Towing problems 
Other 


Total 
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Table 29 


Marine Incidents by Type of Vessel 
1982 - 1991 


Type of Vessel 
Cargo 


OBO 
Tanker 
Tug 

Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 


Total 


41 
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APPENDIX 1 
Definitions 


Marine Occurrence 


For statistical purposes, a generic expression that includes shipping accidents, accidents aboard ship and 
incidents which were reported pursuant to the Canada Shipping Act and the Shippi i i 


Marine Accident 


1. Shipping Accident 


An occurrence involving all commercial vessels (either registered or licensed to operate commercially) of 
Canadian flag, anywhere, and all foreign vessels in Canadian waters, which are involved in a collision, 
grounding, contacting, striking, foundering, sinking, fire, explosion, capsizing, ice damage, or any other type 
of accident in which a vessel has been damaged. 


2. Accident Aboard Ship 


An occurrence involving an accident on board a vessel resulting in death or injury which is not the result of 
a shipping accident. The injuries recorded are basically those causing a person to remain incapacitated for 
more than 24 hours and may include a missing person, temporary asphyxiation, or electrocution resulting in 
temporary loss of consciousness. 


Marine Incident 


An occurrence, other than an accident, related to dangerous occurrences involving a vessel which sustains 
a breakage or malfunction of any rigging, structure or machinery on a ship or belonging to a ship that could 
have caused serious injury or loss of life, or a serious situation which could have resulted in an accident. 


Vessels Covered 


This report covers commercial vessels which include all vessels either registered or licensed to operate 
commercially. Pleasure craft occurrences are not normally included unless they were involved in an 
occurrence with a commercial vessel. : 


Vessel Categories 


Commercial vessels: include cargo vessels, ferries, tankers, passenger vessels, tugs and barges. 
Fishing vessels: include vessels involved in commercial fishing. 


Others: include research vessels, oil exploration, exploitation and support vessels, government vessels and 
pleasure craft. 


Vessel Type 
Cargo: ships designed for the carriage of diverse types and forms of cargo and the combined carriage of 
general cargo and passengers with 12 or less fare-paying passengers. 


OBO (Oil/Bulk/Ore Carrier): ships specifically designed for bulk carriage of ore with additional facilities for 
alternative, but not simultaneous, carriage of oil or loose dry cargo. 


Tanker: propelled ships designed and constructed for the bulk carriage of liquids. 


Tug: vessels designed for the towing and pushing of ships or other floating structures. Additional activity 
may include salvage, fire-fighting and work duties of a general nature. 


Barge: vessels designed as non-propelled units for the carriage of cargo in holds or in tanks or weather deck 
cargo space only for the carriage of non-perishable cargo, or specially outfitted for specific operations. 
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Offshore: ships and platforms designed for the extraction, processing, and storage of oil/gas from offshore 
wells; ships designed for the carriage of stores and cargo to offshore installations; and ships outfitted for 
support activities related to offshore oil and gas exploration. 


Fishing: consist of categories of vessels designed for fishing operations and support. 
Passenger: vessels designed for the carriage of passengers. 


Ferry: ships which follow a regular scheduled service of relatively short duration, designed for the carriage 
of passengers and vehicles. There is usually no cabin accommodation for passengers or not all passengers 
are accommodated in cabins where cabins are provided. 


Others: vessels designed for other functions such as research and survey, ice breaking, laying and repair of 
sea-bed cables, navigational aids maintenance, search and rescue, pilotage, dredging, training, patrol, naval 
service, pleasure, etc. 


Type of Accident 


Collision: an impact between two or more vessels underway. 

Grounding: to touch bottom and remain stranded. 

Striking: a hard impact with a stationary object or a vessel not underway. 

Contact: a lateral/light impact with another object or vessel and touching bottom. 
Foundering: to fill from above the waterline and sink. 

Sinking: to become submerged from water intake below the waterline and settle to the bottom. 
Fire: where a fire is the first event reported. 

Explosion: where an explosion is the first event reported. 

Capsizing: to turn over. 

Ice damage: vessels which sustained damage as a consequence of contact with ice. 
Other: vessels which have been lost or damaged for other reasons. 


Contributing Factors to Accidents 


Human factor: operational error on the part of any crew member of a vessel, a pilot or shore personnel. 
Environmental conditions: atmospheric conditions, sea state and ice conditions. 


Vessel condition: the general status of a vessel and its cargo, i.e. improper securing, inadequate or faulty 
equipment, ship design shortcomings, etc. 


Equipment/structural: machinery, piping, electrical and hull failures as well as miscellaneous navigation and 
control equipment. 


Other: incorrect soundings, incomplete surveys, obstructions, shore facility failures, etc. 


Miscellaneous 


Gross tons (grt): the volume capacity in cubic feet of the spaces within the hull, and of enclosed spaces 
above deck available for cargo, stores, fuel, passengers and crew, with certain exclusions. One hundred 
cubic feet is equivalent to one gross ton. 


Underway: not being at anchor or made fast to shore or aground. 


Use of Statistics 


Users of the statistics in this summary should be aware that fluctuations from year to year in marine 
occurrences may be caused by factors other than the change in the total number of occurrences. A seemingly 
small change in the reporting rate may cause a relatively large change in statistics. 


Many occurrences are not reported because of ignorance of the law; however, it is believed that nearly all 
occurrences involving substantial vessel damage and, separately, fatalities are well reported. 


Note: A collision between two vessels results in a statistical figure of two accidents; three vessels - three 
accidents, etc. 
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INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s 
mandate to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved 
in a number of ways, chiefly by conducting independent investigations and studies, identifying transportation 
safety deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in 
validating safety deficiencies. Also, data analysis is used to identify trends and anomalies that, in turn, can 
signify a safety deficiency and lead to recommendations for corrective action that could not otherwise be 
made. In order to accomplish the above and respond quickly to internal and external requests for statistics, 
the TSB maintains automated information systems on occurrences for each of the four transportation 
modes. 


Contents 


This document is one in a series of four TSB annual statistical summaries on occurrences - Marine, 
Commodity Pipeline, Railway and Air. It presents a summation of the facts and figures pertaining to the 
occurrences that are reported by mariners under Canadian federal jurisdiction. 


Historical data presented in this report include the occurrences as reported to Transport Canada in previous 
years. The report is divided into three sections: a textual statistical overview, a presentation of analytical 
tables on occurrences for 1983-1992, and Appendices containing explanations, terminology and a regional 
limits chart. 


The TSB continually monitors the contents of its occurrence databases in order to ensure data quality. 
Users of these statistics are advised that, in a live database environment, occurrence data are constantly 
being amended, cancelled, or added, and, consequently, the statistics can change over time. The statistics 
presented in this document reflect the information in the TSB database as of 1 November 1993. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The TSB Regulations, proclaimed in July 1992, provide more commonality in the types of 
occurrences to be reported. Occurrences reported under previous legislation have been converted to best 
conform to the new definitions. | 
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Marine Accidents and Incidents 


Marine accidents are divided into two sub-categories: shipping accidents (formerly - shipping casualties), 
which include accidents such as collisions, groundings and strikings; and accidents aboard ship, which 
include persons being caught or struck by cargo/machinery, falling overboard and falling on deck or off 
the quay. Marine incidents (formerly - dangerous occurrences) in recent years are mostly composed of 
near-collisions, but also include occurrences such as near-groundings, cargo shifts and machinery failures. 
In general, data on occurrences solely involving pleasure craft are not collected. Frequent users of marine 
occurrence Statistics will notice differences in statistical classifications from previous presentations; please 
see below and the Appendix for details. 


Impact of TSB Reporting Criteria 


The definition of occurrences to be reported was changed in accordance with the TSB Regulations, 
commencing 1 August 1992. The historical data presented in this report include: the occurrences as 
reported under previous regulations, and these are presented in the table in Appendix 3. Statistics on 
occurrences, as converted to best reflect the changes in the reporting criteria, are presented in Tables 1 
through 34. 


The major effect of the changes in the TSB reporting criteria is that injuries resulting from accidents aboard 
ship not requiring hospitalisation are no longer recorded by the TSB, but continue to be reportable under 
the Labour Code. Under the previous reporting criteria, accidents aboard ship accounted for some 20 per 
cent of total accidents. According to the new reporting requirements, such accidents represent 
approximately 8 per cent of the total number of accidents. In contrast, some occurrences which were 
previously categorized as accidents are now classified as incidents, resulting in higher annual incident totals 
compared with those recorded under previous reporting criteria. Other definitional changes may also 
increase the number of incidents, as some types of occurrences were not reportable under previous 
regulations. 


Reader Comments 


We hope that this report assists in providing a better understanding of Canadian marine safety statistics, 
and that it results in a productive application of the data to safety planning and analysis. As we will be 
constantly attempting to improve our product, readers are encouraged to forward their comments 
to the TSB’s Safety Analysis and Communications Directorate. 
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STATISTICAL OVERVIEW 


During 1992, a total of 907 marine accidents were reported to the TSB. Of these, 838 were classified as 
shipping accidents and 69 were classified as accidents aboard ship. Additionally, a total of 201 marine 
incidents were reported to the TSB. 


ACCIDENTS 


Shipping 
Accidents 


Accidents 
Aboard 
Ship 


Total 


INCIDENTS 


Marine Occurrence Statistics 1987-1992 


Occurrences 
Average 1991 1992 
1987-1991 
956 900 838 
65 45 69 
1020* 945 907 
173 174 201 


* Total does not agree due to rounding. 


Occurrence data as presented in the 1992 Statistical Summary differ significantly from previous years. 


Fatalities 
Average 1991 
1987-1991 
38 19 
24 23 
62 42 


ee 


14 


14 


28 


Vessels Lost 


Average 1991 
1987-1991 

120 118 

120 118 


1952 


93 


Firstly, the unit used to present data on marine occurrences has traditionally been the number of vessels 
(under Canadian jurisdiction) involved in accidents and incidents. However, this document presents figures 
on both the actual number of occurrences, as well as the number of vessels involved in marine accidents 
and incidents. Secondly, as explained in the Introduction, accidents and incidents prior to 1 August 1992 
have been adjusted to best conform to the new TSB definitions. 


The statistical tables are divided into two parts: Tables 1 - 14 present data based on the number of 
accidents and incidents; Tables 15 - 34 show the number of vessels and persons involved in occurrences. 
Appendix 3 presents a table that allows comparisons with data based on the previous reporting criteria. 


4 Transportation Safety Board of Canada 


In order to provide a perspective on the magnitude and complexity of the marine transportation sytem in 
Canada, Figure 1 presents selected system and activity indicators for 1992. 


Figure 1 


Transportation System/Activity - 1992 
(Marine Transportation under Federal Jurisdiction) 


System: 
- Vessels registered in Canada = 42,787 (including 20,745 fishing vessels). 
- Fishing vessels operated = 36,722 vessels. 
Foreign flag vessels involved in Canadian seaborne trade = 19,400 annually. 
Licensed vessels in Canada = 1.6 million (the majority of which are pleasure craft). 
Number of people employed in the marine industry = 14,500 crew and 8,157 deck and engineering 
officers (excluding employees of fishing vessels). 
Number of full and part-time fishermen = 86,977. 


Activity: 

- Cargo transported by water to domestic and international markets = 351 million tonnes. 
Passengers carried by Canadian ferries = 42.5 million. 
Passengers carried by Canadian vessels = 10.5 million. 
Passengers carried by foreign vessels = 572 thousand. 


Source: Various public and private agencies. The above statistics are the most recent available figures. 


Total Marine Accidents 


Marine accident totals declined steadily during the years 1983-1987 (Figure 2). They began increasing in 
1988, reaching a decade high of 1,123 in 1990. Accidents have decreased over the last two years. The 
1992 total of 907 marine accidents represents a 4 per cent decline from the 1991 total of 945, and an 11 
per cent decline from the 1987-1991 annual average of 1,020. Just over half of all accidents involved 
fishing vessels, and they have exhibited a trend fairly similar to that for total accidents. 


Figure 2 


Marine Accidents 
1983 - 1992 


Total Accidents 


Wl 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Year 
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A simple comparison of accident totals over time ignores changes in risk exposure associated with levels 
of activity. Unfortunately, there is no simple way to produce such an overall measure for the wide variety 
of activities involved in marine operations. Comparisons with activity numbers are possible if different 
marine sectors are examined separately. High profile sectors such as commercial shipping, fishing and 
passenger/ferry operations can be evaluated individually by comparing accidents in these environments 
with the annual traffic performance (eg. transits, volumes handled). Statistical examinations of this nature 
have been initiated. For example, the accident rate involving Canadian flag commercial vessels peaked 
at 16.5 accidents per 1,000 movements in 1990 and has declined over the last two years, to 15 in 1991 
and 11 in 1992 (Table 18). 


A seasonal examination of marine accident statistics, over the last two years, indicates that more marine 
accidents occur during the summer season (Figure 3). The comparitively lower totals for the months of 
January, February and December reflect the lower shipping activity in Canadian waters during the winter 
months. 


Figure 3 


Marine Accidents by Month 
1991 - 1992 


Number of Accidents 
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1. Shipping Accidents 


Shipping accidents account for the vast majority of marine accidents (92 per cent in 1992), and have 
exhibited an annual trend similar to that of total accidents. The 1992 total of 838 represents a 7 per cent 
decrease from the 1991 figure of 900, and is also 12 per cent lower than the 1987-1991 annual average 
of 956. 


Groundings, strikings and fires are shipping accidents that occur with the most frequency, and together 
accounted for over half of total shipping accidents in 1992 (Figure 4). 


Figure 4 


Shipping Accidents by Type of Accident 
1992 
Number = 838 


(ia ice damage 
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bottom 2% 


Approximately half of the total number of vessels involved in shipping accidents are Canadian fishing 
vessels. Cargo vessels account for an additional 20 per cent of the total, followed by research vessels, 
service vessels and pleasure craft with 10 per cent. Tugs, barges, tankers and passenger/ferry vessels 
make up much of the remainder. Some 18 per cent of all vessels involved in shipping accidents are foreign 
flag vessels of various types. 


Over one-third of the total shipping accidents take place in harbours. This can be explained by the 
likelihood of a shipping accident increasing where there is a higher concentration of vessels and less 
manoeuvring room. Accidents occurring at sea account for 25 per cent of all accidents followed by those 
taking place in channels/straits (15 per cent), rivers (9 per cent) and bays (9 per cent). The number of 
accidents at sea has decreased sharply over the past two years. 


Human factors play a major role in shipping accidents. Of the total vessels involved in such accidents over 
the past five years, human factors played a primary role in 55 per cent of the cases. Factors related to 
vessel equipment and structural condition accounted for an additional 11 per cent followed by 
environmental conditions at 10 per cent. Other factors include the general status of a vessel, the cargo 
and waterway conditions. Accidents attributed to environmental conditions as well as those with unknown 
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causes generally include a high proportion of human involvement. 


Figure 5 


Primary Contributing Factors 
Shipping Accidents 
1988 - 1992 
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2. Accidents Aboard Ship 


Accidents aboard ship accounted for 8 per cent of total accidents in 1992. The number of such accidents 
has fluctuated over the decade between a low of 38 in 1986 and a high of 96 in 1989 (Figure 6). The 1992 
total of 69 is somewhat higher than the 1991 figure of 45, but is the same as the annual average of 69 
between the years 1987-1990. 


Figure 6 


Accidents Aboard Ship 
1983 - 1992 


Number of Accidents 


The human factor is the primary contributing factor in over three-quarters of accidents aboard ship 
(Figure 7). Other factors that contribute to such accidents include environmental and vessel condition. 


Figure 7 


Primary Contributing Factors 
Accidents Aboard Ship 
1988 - 1992 


Average Number per Year = 66 


Human Faotor 78% . 
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Total Marine Fatalities and Injuries 


The number of marine-related fatalities, including persons missing, fluctuates from year to year, largely 
dependent on the frequency and severity of accidents such as vessel capsizings and founderings. Such 
occurrences generally account for a high percentage of marine fatalities. There were 28 fatalities resulting 
from marine accidents in 1992, which represents the lowest number of fatalities recorded within the past 
decade. 


The relatively high fatality totals in 1987 and 1989 were largely due to violent storms which resulted in the 
loss of seven vessels and 67 crew members. 


As was the case for fatalities, the annual frequency of marine-related injuries over the past decade has also 
fluctuated greatly. There were 136 marine-related injuries in 1992. 


1. Shipping Accidents - Fatalities and Injuries 


Over the past decade, almost 60 per cent of marine-related fatalities were attributed to shipping accidents. 
However, many of the fatalities were primarily due to a relatively small number of serious shipping 
accidents which resulted in multiple loss of life. Founderings, capsizings, sinkings and groundings of fishing 
vessels and, to a lesser extent, commercial vessels, generally account for most shipping accident fatalities. 
More shipping accident fatalities have occurred on the east coast than the west coast of Canada. The 
1992 shipping accident fatality total of 14 (Figure 8) is a decrease from the 19 fatalities recorded in 1991 
and is considerably lower than the 1987-1991 annual average of 38. 


The number of shipping accident injuries reported during the past five years was somewhat higher than 
the levels recorded in the early 1980s. Due to 37 injuries resulting from two collisions involving ferry 
vessels, the 1992 total of 78 injuries is significantly higher than the 1991 figure of 31 and the 1987-1991 
annual average of 52. Such injuries are generally the result of explosions, fires, strikings or groundings, 
with crew members normally accounting for two-thirds of the injuries. However, in 1992, collisions caused 
the majority of injuries, with half of the injuries being sustained by passengers. 


Figure 8 
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2. Accidents Aboard Ship - Fatalities and Injuries 


The annual totals of fatalities resulting from accidents aboard ship have been relatively constant throughout 
most of the past decade (Figure 9). The 1992 total of 14 fatalities, however, is somewhat lower than the 
1991 total (23) and the previous five-year average of 24. These fatalities usually occur as a result of 
persons either falling overboard or being caught or struck by cargo/machinery. They mostly involve fishing 
or cargo vessels. 


Figure 9 


Accidents Aboard Ship 
Fatalities & Injuries 
1983 - 1992 
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Injuries occurring as a result of accidents aboard ship reached a high of 71 in 1989, but have fluctuated 
since then. There were 58 injuries in 1992 up from the 1991 figure of 23 and the 1987-1991 average of 
44. Such injuries are generally the result of persons being caught or struck by cargo/machinery or falling 
on deck or off the quay. 
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Vessels Lost 


The number of vessels lost exhibited a sharp declining trend during the years 1983-1988 (Figure 10). It 
increased in 1989-1990, but, since then, annual totals have declined. The 1992 figure of 93 is 
approximately 20 per cent lower than the 1991 total of 118 and the 1987-1991 annual average of 120. 


Fishing vessels have historically accounted for some 90 per cent of the total vessels lost. More than half 
of the fishing vessels lost measured under 15 gross tons. Over the past five years, an annual average of 
65 fishing vessels were lost on the east coast compared with 37 on the west coast. In 1992, however, 
almost half of the fishing vessel losses occurred in the western region. This can in large part be attributed 
to a decline in east coast fishing activity. 


Most of the other vessels lost are commercial vessels. Over the past five years, some 40 per cent of such 
vessels lost were at least 30 years old. Almost two-thirds of all commercial vessel losses occured on the 
west coast. Most of the commercial vessels lost were either tugs or barges. 


Figure 10 
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Total Marine Incidents 


The number of marine incidents reported has risen since the mid-1980s (Figure 11). The 1992 total of 201 
represents a 16 per cent increase both over the 1991 total of 174 and the 1987-1991 annual average of 
173. Near-collisions account for the largest proportion of incidents annually (34 per cent in 1992). Other 
major types of incidents include engine problems (12 per cent in 1992), cargo problems (8 per cent) and 
contact with bottom (7 per cent). 


Figure 11 
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1983 - 1992 
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STATISTICAL TABLES 


Table 1 


Marine Occurrences by Year - Totals 
1983 - 1992 Data Based on TSB Reporting Criteria * 


1987 1988 
All Vessels 


Accidents 
Shipping accidents 927 1,013 1,056 900 
Accidents aboard ship 52 96 67 45 
Total 979 1,109 1,123 945 


Incidents 174 194 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 


Accidents aboard ship 
Total 56 


Vessels lost 215 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 33 


Vessels lost 142 88 98 138 


NOTES: 1) The large number of fatalities involving fishing vessels in 1987 was due to the loss of four vessels and 
their crews (20) in fall and winter storms on both the east and west coasts. 
2) The large number of fatalities in 1989 was due to the loss of three vessels and their crews (47) 


in a storm on the east coast in December. 


* This table and the following tables contain figures based on the reporting requirements, as outlined in the TSB Regulations 
proclaimed in July 1992. 
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Table 2 


Marine Occurrences by Year - Western Region 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 68 80 64 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 3 


Marine Occurrences by Year - Central Region 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 


Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 4 


Marine Occurrences by Year - Laurentian Region 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 13 19 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 5 


Marine Occurrences by Year - Maritimes Region 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 98 74 50 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 6 


Marine Occurrences by Year - Newfoundland Region 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 12 


Vessels lost 36 36 30 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 7 


Marine Occurrences by Year - Arctic Region 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 


Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 8 


Marine Occurrences by Year - Foreign Waters 
1983 - 1992 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 


Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 9 


Shipping Accidents by Type of Accident 
1983 - 1992 


Type of Accident 


Collision 
Grounding 
Striking 
Contact with the bottom 
Other contact 
Foundering 
Sinking 

Fire 
Explosion 
Capsizing 

Ice damage 
Other 


Total 1,013 
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Table 10 


Marine Incidents by Type of Incident 
1983 - 1992 


Type of Incident 


© 


Near-collision 

Contact with the bottom 
Other contact 

Personal accidents 


_ 
NY 


Near-grounding 
Near-striking 
Near-capsizing 
Ice-bound (beset) 
Anchor trouble 


D O = D = © fF DD — 


Cargo trouble 
Engine trouble 
Towing problems 
Other 


Total 


Table 11 


Transportation Safety Board of Canada 


Location of Shipping Accidents 


1983 - 1992 


Bay 
Lake 
River 


Channel approach 
Channel/strait 


Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Other 

Unknown 
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Table 12 
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Location of Accidents Aboard Ship 


1983 - 1992 


Bay 

Lake 

River 

Channel approach 
Channel/strait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Other 


08080100 ON 
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Table 13 
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Location of Marine Incidents 


1983 - 1992 


Bay 

Lake 

River 

Channel approach 
Channel/strait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Other 

Unknown 


25 
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Table 14 


Marine Occurrences and Vessels Involved (under Canadian Jurisdiction) by Year 
1983 - 1992 


All Vessels 


Marine Occurrences 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Vessels Involved 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fishing Vessels 


Marine Occurrences 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Vessels Involved 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 
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Table 15 


Vessels Involved in Shipping Accidents by Type of Vessel and Type of Accident 
1983 - 1992 


Type of Vessel/Accident 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Cargo 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 

Ice damage 
Other 
Total 


OBO 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 

Ice damage 
Other 
Total 
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Ice damage 
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Table 15 (continued) 


Type of Vessel/Accident 


Tug 
Collision 
Grounding 
Striking 
Contact 
Foundering 
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Sinking 

Fire 

Explosion 

Capsizing 

Ice damage 

Other 
Total 
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Barge 
Collision 
Grounding 
Striking 
Contact 
Foundering 
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Ice damage 
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Offshore 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Table 15 (continued) 


Type of Vessel/Accident 


Fishing 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 


Passenger 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Ferry 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Others 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 

Ice damage 
Other 
Total 
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All Vessels 1,015 1,134 
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Table 16 


Vessels Involved in Shipping Accidents by Primary Contributing Factor 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

All Vessels 
Primary Contributing Factor 

Human factor 

Environmental conditions 

Vessel condition 

Equipment/structural 

Other 

Unknown 


Total 


Fishing Vessels 

(included in all vessels) 

Primary Contributing Factor 
Human factor 


Environmental conditions 
Vessel condition 
Equipment/structural 
Other 

Unknown 


Total 
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Table 17 


Vessels Involved in Shipping Accidents by Vessel Flag 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Flag 
Canada 
United Kingdom 
U.S.A. 
Panama 
Liberia 
Greece 
Norway 
Cyprus 
Bahamas 
Other 


Total 1,015 1,134 
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Table 18 

Canadian Flag Vessels Involved in Shipping Accidents by 
Vessel Category and Type of Accident 

1983 - 1992 


1985 1986 1988 1989 


Commercial Vessels 244 243 327 
Collision 16 9 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 32 21, 


Movements * 20 822 16841 19544 22255 20126 21717 21354 20428 
Accident Rate ** 1), OOM 14:32:48 O92 2:37 Soa lo, STI 6/50 


Fishing Vessels 639 497 501 543 487 518 516 
Collision 30 12 18 19 35 
Grounding 170 151 127 133 190 
Striking 60 63 79 62 34 
Contact 11 23 18 16 
Foundering 22 ii 16 11 
Sinking 30 24 21 29 
Fire 64 67 53 
Explosion 13 10 13 
Capsizing 
Ice damage 
Other 


Others 
Collision 
Grounding 
Striking 
Contact 
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Sinking 

Fire 
Explosion 
Capsizing 
Ice damage 
Other 


O NN + + D = + oO BB NN 
O OO = NNN WO ON 
— 
=~ “ © OO = © = à 
an 
o = = = {1 = oO W 
Nap + © © = = 0 


_ 
_ 
= 


Total 917 841 839 868 817 


* Movement statistics were obtained from Statistics Canada and Transport Canada. 


** The accident rate is the number of Canadian commercial vessels involved in shipping accidents per 1,000 movements. 
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Table 19 


Vessels Lost by Vessel Category and Gross Tonnage 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Commerical Vessels 10 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Fishing Vessels 
Unknown tonnage 


Less than 5 grt 
5 to 14 grt 

15 to 149 grt 
150 grt and over 


Others 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Total 
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Table 20 


Vessels Lost by Vessel Category and Age 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Commercial Vessels 
Unknown 
0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
30+ years 
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Fishing Vessels 


Unknown 
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0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
30+ years 
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Others 
Unknown 
0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
30+ years 
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Table 21 


Vessels Lost by Vessel Category and Region 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Commercial Vessels 13 
Western 
Central 
Laurentian 
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10 


Maritimes 
Newfoundland 
Arctic 

Foreign waters 
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Fishing Vessels 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
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Arctic 
Foreign waters 


Others 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
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Table 22 


Vessels Lost by Vessel Category and Type of Accident 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Commercial Vessels 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
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Fire 
Explosion 
Capsizing 
Ice damage 
Other 
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Fishing Vessels 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 
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Others 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 
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Table 23 


Vessels Lost by Type of Vessel 
1983 - 1992 


1983 1984 1985 1986 1987 1988 
Type of Vessel 


Offshore 
Fishing 
Passenger 
Ferry 
Other 
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9 
2 
0) 
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1 
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Total 


1989 


1990 


1991 


1992 


37 
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Table 24 


Shipping Accidents Involving Fatalities and Injuries by Type of Accident 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Fatalities* 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 

Total 
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Injuries 
Collision 
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Striking 
Contact 
Foundering 
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Sinking 

Fire 
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Ice damage 

Other 
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“ The total number of fatalities includes missing persons and confirmed fatalities. 


Table 25 
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Shipping Accidents Involving Fatalities and Injuries by Type of Vessel 


1983 - 1992 


Accidents 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 


Fatalities 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 


Injuries 
Cargo 
OBO 
Tanker 


Tug 

Barge 

Offshore 

Fishing 

Passenger 

Ferry 

Other 
Total 
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1991 
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NOTES: 1) The large number of fatalities involving fishing vessels in 1987 was due to the loss of four vessels and 


their crews (20) in fall or winter storms on both the east and west coasts. 


2) The large increase in fatalities in 1989 was due to the loss of three vessels and their crews (47) 


1992 
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in a storm on the east coast in December. 
3) The total number of fatalities includes missing persons and confirmed fatalities. 
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Table 26 


Shipping Accidents Involving Fatalities and Injuries by Category of Person Involved 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Total Number of Accidents 34 42 41 42 43 


Missing 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Fatalities 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Non-crew (other) 


Total 
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Injuries 
Deck crew 


Engine crew 
Crew - other 
Drilling crew 
Pilot 

Passenger 
Shore worker 
Non-crew (other) 


Total 
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Table 27 


Shipping Accidents Involving Fatalities and Injuries by Primary Contributing Factor 


1983 - 1992 


1983 1984 1985 1986 


Accidents 
Human factor 
Environmental conditions 
Vessel condition 
Equipment/structural 
Other 
Unknown 


Total 
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Fatalities* 
Human factor 
Environmental conditions 
Vessel condition 
Equipment/structural 
Other 
Unknown 

Total 
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Injuries 
Human factor 


Environmental conditions 

Vessel condition 

Equipment/structural 

Other 

Unknown 10 
Total 34 


* The total number of fatalities includes missing persons and confirmed fatalities. 


1990 


1991 


1992 
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Table 28 


Accidents Aboard Ship by Type of Accident 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Total Number of Accidents 96 67 45 69 


Missing 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Fatalities 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell into tank/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Injuries 
Carried overboard 
Caught by cargo/machinery 


Fell overboard 
Fell into tank/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 

Total 
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Table 29 


Accidents Aboard Ship by Type of Vessel 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Vessels Involved in Accidents 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 
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Fatalities* 
Cargo 
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Tug 
Barge 
Offshore 
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Injuries 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 

Total 


BB coow-~oonon 
OO Ow) MO) Nr (O0 
(my (e) Ke) SW) cs je Ai «eh wey 

—_ 

BAIN OOO oO: 01010 


nN 
N 
D 
B= 


* The total number of fatalities includes missing persons and confirmed fatalities. 
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Table 30 


Accidents Aboard Ship by Category of Person Involved 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Total Number of Accidents 45 69 


Missing 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Fatalities 
Deck crew 
Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Injuries 
Deck crew 


Engine crew 
Crew - other 
Drilling crew 
Pilot 
Passenger 
Shore worker 
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Non-crew (other) 
Total 
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Table 31 


Accidents Aboard Ship by Contributing Factors 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Vessels Involved in Accidents 
Human factor 
Environmental conditions 
Vessel condition 
Equipment/structural 
Other 
Unknown 
Total 


Fatalities* 
Human factor 
Environmental conditions 
Vessel condition 
Equipment/structural 
Other 
Unknown 

Total 


Injuries 
Human factor 


Environmental conditions 

Vessel condition 

Equipment/structural 

Other 

Unknown 13 
Total 24 


* The total number of fatalities includes missing persons and confirmed fatalities. 
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Table 32 


Vessels Involved in Marine Incidents by Type of Vessel 
1983 - 1992 


1983 1984 1985 1986 


Type of Vessel 


Cargo 
OBO 
Tanker 
Tug 

Barge 
Offshore 
Fishing 
Passenger 
Ferry 
Other 
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Total 


1987 


1988 


1989 


1990 


1991 


1992 
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Table 33 


Vessels Involved in Marine Incidents by Vessel Category and Region 
1983 - 1992 


Commercial Vessels 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
Foreign waters 


Fishing Vessels 


Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 

Foreign waters 


Others 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
Foreign waters 


Total 
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Table 34 


Vessels Involved in Marine Incidents by Vessel Category and Gross Tonnage 
1983 - 1992 


Commercial Vessels 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Fishing Vessels 
Unknown tonnage 


Less than 5 grt 
5 to 14 grt 

15 to 149 grt 
150 grt and over 


Others 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Total 
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APPENDIX 1 


Definitions 
Marine Occurrence 


For statistical purposes, a generic expression that includes shipping accidents, accidents aboard ship and 
marine incidents which were reported pursuant to the Canada Shipping Act and the Shipping Casualties 
Reporting Regulations or the Canadian Transportation Accident Investigation and Safety Board Act and the 
Transportation Safety Board Regulations. 


Marine Accident 
1. Shipping Accident 


An occurrence involving a commercial vessel (either registered or licensed to operate commercially) of 
Canadian flag, anywhere, or a foreign vessel in Canadian waters, which is involved in a collision (which 
includes collisions, strikings and contacts), grounding, contact, striking, foundering, sinking, fire, explosion, 
capsizing, ice damage, or any other type of accident in which a vessel has been damaged. 


2. Accident Aboard Ship 


An accident resulting directly from the operation of a ship other than a pleasure craft, where a person 
sustains a serious injury (i.e. injury that is likely to require admission to hospital) or is killed as a result of 
being on board the ship or falling overboard from the ship, or coming in contact with any part of the ship 
or its contents. 


Marine Incident 


An incident resulting directly from the operation of a ship other than a pleasure craft, where a person falls 
overboard or where a ship, of 100 GRT or more, unintentionally makes contact with the bottom without 
going aground; fouls a utility cable or pipe, or underwater commodity pipeline; is involved in a risk of 
collision; sustains total failure of any machinery; sustains a shifting of cargo or a loss of cargo overboard; 
is intentionally grounded or beached to avoid an accident; or where any crew member whose duties are 
directly related to the safe operation of the ship is unable to perform his duties as a result of a physical 
incapacitation that poses a threat to the safety of any person, property or the environment; or where any 
dangerous goods are released on board or from the ship. 


Vessels Covered 


This report covers commercial vessels which include all vessels either registered or licensed to operate 
commercially. Pleasure craft occurrences are not normally included unless they also involved a commercial 
vessel. 


Vessel Categories 


Commercial vessels: include cargo vessels, ferries, tankers, passenger vessels, tugs and barges. 
Fishing vessels: include vessels involved in commercial fishing. 

Others: include research vessels, oil exploration, exploitation and support vessels, government vessels 
and pleasure craft. 
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Vessel Type 


Cargo: ship designed for the carriage of various types and forms of cargo and the combined carriage of 
general cargo and passengers with 12 or less fare-paying passengers. 

OBO (Oil/Bulk/Ore Carrier): ships specifically designed for bulk carriage of ore with additional facilities 
for alternative, but not simultaneous, carriage of oil or loose dry cargo. 

Tanker: propelled ships designed and constructed for the bulk carriage of liquids. 

Tug: vessels designed for the towing and pushing of ships or other floating structures. Additional activity 
may include salvage, fire-fighting and work duties of a general nature. 

Barge: vessels designed as non-propelled units for the carriage of cargo in holds or in tanks or weather 
deck cargo space only for the carriage of non-perishable cargo, or specially outfitted for specific operations. 
Offshore: ships and platforms designed for the extraction, processing, and storage of oil/gas from offshore 
wells; ships designed for the carriage of stores and cargo to offshore installations; and ships outfitted for 
support activities related to offshore oil and gas exploration. 

Fishing: vessels designed for fishing operations and support. 

Passenger: vessels designed for the carriage of passengers. 

Ferry: ships which follow a regular scheduled service of relatively short duration, designed for the carriage 
of passengers and vehicles. There is usually no cabin accommodation for passengers or not all 
passengers are accommodated in cabins where cabins are provided. 

Others: vessels designed for other functions such as research and survey, ice-breaking, laying and repair 
of sea-bed cables, navigational aid maintenance, search and rescue, pilotage, dredging, training, patrol, 
naval service, pleasure, etc. 


Type of Accident 


Collision: an impact between two or more vessels under way. 

Grounding: to touch bottom and remain stranded. 

Striking: a hard impact with a stationary object or a vessel not under way. 

Contact: a lateral/light impact with another object (incl. touching bottom) or another vessel. 
Foundering: to fill from above the waterline and sink. 

Sinking: to become submerged from water intake below the waterline and settle to the bottom. 
Fire: where a fire is the first event reported. 

Explosion: where an explosion is the first event reported. 

Capsizing: to turn over. 

Ice damage: damage sustained as a consequence of contact with ice. 

Other: vessels lost or damaged for other reasons. 


Contributing Factors to Accidents 


Human factor: operational error on the part of any crew member of a vessel, a pilot or shore personnel. 
Environmental conditions: atmospheric conditions, sea state and ice conditions. 

Vessel condition: the general status of a vessel and its cargo, i.e. improper securing, inadequate or faulty 
equipment, ship design shortcomings, etc. 

Equipment/structural: machinery, piping, electrical and hull failures as well as miscellaneous navigation 
and control equipment. 

Other: incorrect soundings, incomplete surveys, obstructions, shore facility failures, etc. 


Miscellaneous 


Gross tons (grt): a measure of vessel capacity in cubic feet of the spaces within the hull, and of 
enclosed spaces above deck available for cargo, stores, fuel, passengers and crew, with certain exclusions. 
One hundred cubic feet is equivalent to one gross ton. 

Under way: vessel not at anchor or made fast to shore or aground. 
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APPENDIX 3 


Marine Occurrences by Year 
1983 - 1992 Data Based on Previously Existing Reporting Criteria 
(Prior to 1 August 1992) 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 206 197 142 120 88 


NOTES: 1) The large number of fatalities involving fishing vessels in 1987 was due to the loss of four vessels and 
their crews (20) in fall and winter storms on both the east and west coasts. 


2) The large number of fatalities in 1989 was due to the loss of three vessels and their crews (47) 
in a storm on the east coast in December. 
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Transportation Safety Board of Canada 1 


INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s 
mandate to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved 
in a number of ways, chiefly by conducting independent investigations and studies, identifying transportation 
safety deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in 
validating safety deficiencies. Also, data analysis is used to identify trends and anomalies that, in turn, can 
signify a safety deficiency and lead to recommendations for corrective action that could not otherwise be 
made. In order to accomplish the above and respond quickly to internal and external requests for statistics, 
the TSB maintains automated information systems on occurrences for each of the four transportation 
modes. 


Contents 


This document is one in a series of four TSB annual statistical summaries on occurrences - Marine, 
Commodity Pipeline, Railway and Air. It presents a summation of the facts and figures pertaining to the 
occurrences that are reported by mariners under Canadian federal jurisdiction. 


Historical data presented in this report include the occurrences as reported to Transport Canada in previous 
years. The report is divided into three sections: a textual statistical overview, a presentation of analytical 
tables on occurrences for 1984-1993, and Appendices containing explanations, terminology and a regional 
limits chart. 


The TSB continually monitors the contents of its occurrence databases in order to ensure data quality. 
Users of these statistics are advised that, in a live database environment, occurrence data are constantly 
being amended, cancelled, or added, and, consequently, the statistics can change over time. The statistics 
presented in this document reflect the information in the TSB database as of 8 June 1994. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The TSB Regulations, proclaimed in July 1992, provide more commonality in the types of 
occurrences to be reported. Occurrences reported under previous legislation have been converted to best 
conform to the revised definitions. 
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Marine Accidents and Incidents 


Marine accidents are divided into two sub-categories: shipping accidents, which include accidents such as 
collisions, groundings and strikings; and accidents aboard ship, which include persons being caught or 
struck by cargo/machinery, falling overboard and falling on deck or off the quay. Marine incidents in recent 
years are mostly composed of near-collisions, but also include occurrences such as near-groundings, cargo 
shifts and machinery failures. In general, data on occurrences solely involving pleasure craft are not 
collected. Frequent users of marine occurrence statistics will notice differences in statistical classifications 
from presentations previous to 1992; please see below and the Appendix for details. 


Impact of TSB Reporting Criteria 


The definition of occurrences to be reported was changed in accordance with the TSB Regulations, 
commencing 1 August 1992. The historical data presented in this report include statistics on occurrences, 
as converted to best reflect the changes in the reporting criteria. 


The major effect of the changes in the TSB reporting criteria is that injuries resulting from accidents aboard 
ship not requiring hospitalisation are no longer recorded by the TSB, but continue to be reportable under 
the Labour Code. Under the previous reporting criteria, accidents aboard ship accounted for some 20 per 
cent of total accidents. According to the TSB reporting requirements, such accidents represent 
approximately 8 per cent of the total number of accidents. In contrast, some occurrences which were 
previously categorized as accidents are now classified as incidents, resulting in higher annual incident totals 
compared with those recorded under previous reporting criteria. Other definitional changes may also 
increase the number of incidents, as some types of occurrences were not reportable under previous 
regulations. 


Reader Comments 


We hope that this report assists in providing a better understanding of Canadian marine safety statistics, 
and that it results in a productive application of the data to safety planning and analysis. As we will be 
constantly attempting to improve our product, readers are encouraged to forward their comments 
to the TSB’s Safety Analysis and Communications Directorate. 
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STATISTICAL OVERVIEW 


During 1993, a total of 848 vessels were involved in 781 marine accidents reported to the TSB. Of these, 
712 were classified as shipping accidents and 69 were classified as accidents aboard ship. Additionally, 
a total of 302 vessels were involved in 212 marine incidents reported to the TSB. 


Marine Occurrence Statistics 1988-1993 


Occurrences Fatalities Vessels Lost 
Average 1992 1993 Average 1992 1993 Average 1992 1993 
1988-1992 1988-1992 1988-1992 

ACCIDENTS 
Shipping 947 839 712 32 14 25 116 94 90 
Accidents 
Accidents 67 69 69 22 14 10 - - - 
Aboard 
Ship 
Total 1014 908 781 54 28 35 116 94 90 
INCIDENTS 182 200 212 - - - - - - 


Occurrence data as presented in the 1992 and 1993 Statistical Summaries differ significantly from previous 
years. Figures are presented on both the actual number of occurrences, as well as the number of vessels 
involved in marine accidents and incidents. As explained in the Introduction, accidents and incidents prior 
to 1 August 1992 have been adjusted to best conform to the TSB definitions. 


The statistical tables are divided into two parts: Tables 1 - 14 and 24 - 29 present data based on the 
number of occurrences (Table 14 also presents data based on the number of vessels involved); Tables 
15 - 23 and 30 - 32 are based on the number of vessels involved in occurrences. 
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In order to provide a perspective on the magnitude and complexity of the marine transportation system in 
Canada, Figure 1 presents selected system and activity indicators for 1993. 


Figure 1 


Transportation System/Activity - 1993 
(Marine Transportation under Federal Jurisdiction) 


System: 

- Vessels registered in Canada = 45,039 (including 21,086 fishing vessels). 
Fishing vessels operated = 36,722 vessels. 
Foreign flag vessels involved in Canadian seabome trade = 19,400 annually. 
Licensed vessels in Canada = about 1.6 million (the majority of which are pleasure craft). 
Number of employed in the marine industry = 14,500 crew and 8,157 deck and engineering 
officers (excluding employees of fishing vessels). 
Number of full and part-time fishermen = 86,977. 


Activity: 

- Cargo handled in international trade = 224 million tonnes 
Cargo handled in domestic trade = 52 million tonnes. 
Passengers carried by Canadian ferries = 42.5 million 
Passengers carried by Canadian vessels = 10.5 million 
Passengers carried by foreign flag vessels = 572 thousand. 


Source: Various public and private agencies. The above statistics are the most recent available figures. 


Total Marine Accidents 


‘Marine accident totals declined steadily during the years 1984-1987 (Figure 2). They began increasing in 
1988, reaching a decade high of 1,123 in 1990. Accidents have decreased over the last three years. The 
1993 total of 781 marine accidents represents a 14 per cent decline from the 1992 total of 908, and a 23 
per cent decline from the previous five-year annual average of 1,014. Just over half of all accidents 
involved fishing vessels, and they have exhibited a trend fairly similar to that for total accidents. 


Figure 2 
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A simple comparison of accident totals over time ignores changes in risk exposure associated with levels 
of activity. In terms of tonnage handled at Canadian ports, the volume of international cargo declined by 
about 3 per cent and domestic cargo by 13 per cent. However, there is no simple way to produce an 
overall measure for the wide variety of activities involved in marine operations. Comparisons with activity 
numbers are possible if different marine sectors are examined separately. High profile sectors such as 
commercial shipping, fishing and passenger/ferry operations can be evaluated individually by comparing 
accidents in these environments with the annual traffic performance (e.g. transits, volumes handled). 
Statistical examinations of this nature have been initiated. For example, the accident rate involving 
Canadian flag commercial vessels peaked at 16.5 accidents per 1,000 movements in 1990 and has 
declined over the last two years, to 11 in 1992 and 9 in 1993 (Table 18). 


A seasonal examination of marine accident statistics, over the last two years, indicates that more accidents 
occur during the summer season (Figure 3). Normally, the comparatively lower totals for the months of 
January, February and December reflect the lower shipping activity in Canadian waters during the winter 
months. 


Figure 3 
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1. Shipping Accidents 


Shipping accidents account for the vast majority of marine accidents (91 per cent in 1993), and have 
exhibited an annual trend similar to that of total accidents. The 1993 total of 712 represents a 15 per cent 
decrease from the 1992 figure of 839, and is also 25 per cent lower than the previous five-year annual 
average of 947. 


Groundings, strikings and fires/explosions are shipping accidents that occur with the most frequency, and 
together accounted for nearly two-thirds of total shipping accidents in 1993 (Figure 4). 


Figure 4 


Shipping Accidents by Type of Accident 
1993 
Number = 781 
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Approximately half of the total number of vessels (779) involved in shipping accidents are Canadian fishing 
vessels. Cargo vessels account for an additional 22 per cent of the total. Tugs, barges, tankers, and 
passenger ferry vessels make up much of the remainder. 


Groundings are more common in fishing vessel accidents whereas strikings and structural damage 
accidents occur with the most frequency when cargo vessels are involved. The increase in reported 
structural damage accidents in recent years is attributed to increased Port State Control inspections. Tugs, 
barges, tankers and ferries accidents are mostly strikings, groundings and contact occurrences. Some 20 
per cent of all vessels involved in accidents are foreign flag vessels of various types. 


Over one-third of the total shipping accidents take place in harbours. This can be explained by the 
likelihood of a shipping accident increasing where there is a higher concentration of vessels and less 
manoeuvring room. Accidents occurring at sea account for 25 per cent of all accidents followed by those 
taking place in channels/straits (15 per cent), rivers (9 per cent) and bays (9 per cent). The number of 
accidents at sea has decreased sharply over the past two years. 
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Human factors play a major role in shipping accidents. However, the majority of accidents have more than 
one single factor and often these multiple factors act in combination with one another. This is illustrated 
in Figure 5 in which selected contributing factors are presented (these do not add up to 100 per cent). 
Furthermore, there is not a significant difference between fishing and none fishing vessels. 


TSB statistics on factors contributing to all vessels involved in shipping accidents over the 1984-1993 period 
indicate that: 


m At least one human factor was involved in 75 per cent of the vessels involved. Specifically, factors 
associated with the condition of personnel or their actions were involved in 73 per cent of accidents, 
and watchkeeping practices were involved in 40 per cent of accidents. (Factors such as chartwork 
and use of equipment relate to the interaction of humans and supporting systems or machines. These 
were involved in 6 per cent of accidents.) 


= Of the vessel-related factors, mechanical failures were involved in 16 per cent of accidents and 
structure in 11 percent. Other vessel-related factors include the general condition of the vessel, other 
equipment failures and electrical breakdowns. 


= Environmental factors were involved in at least 38 per cent of all accidents, with wind and sea state 
being the predominant categories. 


Figure 5 
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2. Accidents Aboard Ship 

Accidents aboard ship accounted for 9 per cent of total accidents in 1993. The number of such accidents 
has fluctuated over the decade between a low of 38 in 1986 and a high of 97 in 1989 (Figure 6). The 1993 


total of 69 is the same as that reported in 1992 and comparable to the annual average of 67 between the 
years 1988-1992. 


Figure 6 


Accidents Aboard Ship 
1984 - 1993 
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Human factors are the primary contributing factor in over three-quarters of accidents aboard ship 
(Figure 7). Other factors that contribute to such accidents include environmental and vessel condition. 


Figure 7 
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Total Marine Fatalities and Injuries 


The number of marine-related fatalities, including persons missing, fluctuates from year to year, largely 
dependent on the frequency and severity of accidents such as vessel founderings and capsizings. Such 
occurrences generally account for a high percentage of marine fatalities. There were 35 fatalities resulting 
from marine accidents in 1993. The relatively high fatality totals in 1987 and 1989 were largely due to 
violent storms which resulted in the loss of seven vessels and 67 crew members. 


As was the case for fatalities, the annual frequency of marine-related injuries over the past decade has also 
fluctuated greatly. There were 100 marine-related injuries in 1993. 


1. Shipping Accidents - Fatalities and Injuries 


Over the past decade, almost 60 per cent of marine-related fatalities were attributed to shipping accidents. 
However, many of the fatalities were primarily due to a relatively small number of serious shipping 
accidents which resulted in multiple loss of life. Founderings, capsizings, sinkings and groundings of fishing 
vessels and, to a lesser extent, commercial vessels, generally account for most shipping accident fatalities. 
Over the 1984-1993 period, more shipping accident fatalities have occurred on the east coast than the west 
coast of Canada. The 1993 shipping accident fatality total of 25 (Figure 8) is a significant increase from 
the 14 fatalities recorded in 1992 but, is lower than the previous five-year annual average of 32. 


The number of shipping accident injuries reported during the past five years was somewhat higher than 
the levels recorded in the early 1980s. Annual injury totals can be influenced by a few accidents involving 
multiple injuries. The 1993 total of 37 injuries is equivalent to half the reported injuries in 1992 which was 
inflated by the number of injuries in two collisions involving ferry vessels. Shipping accident injuries are 
generally the result of explosions, fires, strikings or groundings, with crew members normally accounting 
for two-thirds of the injuries. 


Figure 8 
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2. Accidents Aboard Ship - Fatalities and Injuries 


The annual totals of fatalities resulting from accidents aboard ship were relatively constant between 1984 
and 1991 (Figure 9). The 1993 total of 10 fatalities is lower than the 1992 total of 14 fatalities and the 
previous five-year average of 22. These fatalities usually occur as a result of persons either falling 
overboard or being caught or struck by cargo/machinery. They mostly involve fishing or cargo vessels. 


Figure 9 
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Injuries occurring as a result of accidents aboard ship reached a high of 73 in 1989, but have fluctuated 
since then. There were 63 injuries in 1993, up slightly from the 1992 figure of 59, and somewhat higher 
than the 1988-1992 average of 49. Such injuries are generally the result of persons being caught or struck 
by cargo/machinery or falling on deck, off the quay or overboard. 
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Vessels Lost 


The number of vessels lost exhibited a sharp declining trend during the years 1984-1988 (Figure 10). It 
increased in 1989-1990, but, since then, annual totals have declined. The 1993 figure of 90 is slightly 
lower than the 1992 total of 94 and substantially lower than the previous five-year annual average of 116. 


Fishing vessels have historically accounted for some 90 per cent of the total vessels lost. More than half 
of the fishing vessels lost measured under 15 gross tons. Over the past five years, an annual average of 
62 fishing vessels were lost on the east coast compared with 38 on the west coast. The Maritimes region 
registered a noticeable increase in fishing vessel losses in 1993 while all other regions experienced 
declines. 


Most of the other vessels lost are commercial vessels - specifically older tugs or barges. Over half of all 
commercial vessel losses occurred on the west coast. 


Figure 10 


Vessels Lost by Category 


Fishing/Commercial 
1984 - 1993 


Number of Vessels 


Q 1984 1986 1986 1987 1988 1989 1990 1991 1992 1993 
Year 


M Fishing Vessels Commercial Vessels 


12 Transportation Safety Board of Canada 
Total Marine Incidents 


The number of marine incidents reported has risen since the mid-1980s (Figure 11). The 1993 total of 212 
is a continuation of the increase over the past four years. Near-collisions consistently account for the 
largest proportion of incidents annually (38 per cent in 1993). The number of engine trouble incidents 
increased significantly in 1993 and accounted for 30 per cent of total incidents. This change can be 
attributed to the change in the TSB reporting criteria. Other incidents include hazardous situations such 
as contact with the bottom and cargo trouble. 


Figure 11 
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Marine incidents: 

= occur mainly in restricted waters. For example, in 1993, 35 per cent occurred in harbours, 25 per cent 
occurred in channels/straits, 14 per cent occurred in rivers, and only 10 per cent are reported in open 
sea. 


=  predominantly involve commercial vessels. 


# are reported with the highest frequency in the Laurentian and Western region; these regions account 
for two-thirds of the vessels involved in such occurrences. 


= often involved larger vessels. 
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STATISTICAL TABLES 


Table 1 


Marine Occurrences by Year 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 1,013 
Accidents aboard ship 97 
Total 1,110 


Incidents 194 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 


Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 197 sé 98 138 


NOTES: 1) The large number of fatalities involving fishing vessels in 1987 was due to the loss of four vessels and 
their crews (20) in fall and winter storms on both the east and west coasts. 
2) The large number of fatalities in 1989 was due to the loss of three vessels and their crews (47) 
in a storm on the east coast in December. 
3) The 1993 fatality total differs from tables 8, 24, 25 and 26 due to one fatality on board a U.S. pleasure craft 
involved in a collision with a Canadian ship in U.S. waters. 
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Table 2 


Marine Occurrences by Year - Western Region 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 19 


Accidents aboard ship 
Total 2 


Vessels lost 80 60 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 3 


Marine Occurrences by Year - Central Region 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 


Accidents aboard ship 
Total 


Vessels lost 
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Table 4 


Marine Occurrences by Year - Laurentian Region 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 19 12 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 5 


Marine Occurrences by Year - Maritimes Region 
1984 - 1993 


All Vessels 


Accidents 
Shipping acldents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 14 14 


Vessels lost 74 50 36 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 6 


Marine Occurrences by Year - Newfoundland Region 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 12 


Vessels lost 36 30 


Fishing Vessels (included in all vessels) 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 7 


Marine Occurrences by Year - Arctic Region 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 8 


Marine Occurrences by Year - Foreign Waters 
1984 - 1993 


All Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
EME LU ecodonts 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
Fishing Vessels 


Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fatalities 
Shipping accidents 
Accidents aboard ship 
Total 


Injuries 
Shipping accidents 
Accidents aboard ship 
Total 


Vessels lost 
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Table 9 


Shipping Accidents by Type of Accident 
1984 - 1993 


Type of Accident 


Collision 

Grounding 

Striking 

Contact with the bottom 
Other contact 


Foundering 


Ice damage 

Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 

Other 


Total 
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Table 10 


Marine Incidents by Type of Incident 
1984 - 1993 


Type of Incident 


Near-collision 

Contact with the bottom 
Other contact 

Personal accidents 
Near-grounding 
Near-striking 

Anchor trouble 

Cargo trouble 

Engine trouble 

Towing problems 

Broke mooring and adrift 
Rudder failure 
Propeller failure 
Gearing trouble 

Lifting gear problems 
Oil spill 

Other 
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Table 11 
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Location of Shipping Accidents 


1984 - 1993 


Bay 

Lake 

River 

Channel approach 
Channel/strait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Unknown 

Other 


23 


24 


Table 12 
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Location of Accidents Aboard Ship 


1984 - 1993 


Bay 

Lake 

River 

Channel approach 
Channel/strait 
Canal (including Seaway) 
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Table 13 
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Location of Marine Incidents 


1984 - 1993 


Bay 

Lake 

River 

Channel approach 
Channel/strait 
Canal (including Seaway) 
Lock 

Harbour 

Pilot station 

At sea 

Unknown 

Other 
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Table 14 


Marine Occurrences and Vessels Involved (under Canadian Jurisdiction) by Year 
1984 - 1993 


All Vessels 


Marine Occurrences 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Vessels Involved 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Fishing Vessels (included in all vessels) 


Marine Occurrences 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 


Vessels Involved 
Accidents 
Shipping accidents 
Accidents aboard ship 
Total 


Incidents 
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Table 15 


Vessels Involved in Shipping Accidents by Type of Vessel and Type of Accident 
1984 - 1993 


Type of Vessel/Accident 1984 1985 


Fishing 

Collision 

Grounding 

Striking 

Contact 

Foundering 

Sinking 

Flooding 

Fire 

Explosion 

Capsizing 

Ice damage 

Structural damage 

Heavy weather damage 

Propeller damage 

Rudder damage 

Other - Misc. 
Total 


Su aB~ 


Cargo 
Collision 


+ 
— 


Grounding 


8 BB 
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Fire 
Explosion 
Capsizing 
Ice damage 
Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 
Other - Misc. 

Total 
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Table 15 (continued) 
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Striking 


Contact 


Foundering 
Sinking 


Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 


Rudder damage 


Other - Misc. 


Total 


Non-Commercial 


Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other - Misc. 


Total 
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Table 15 (continued) 
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Barge 


Collision 


Grounding 
Striking 


Contact 


Foundering 
Sinking 


Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other - Misc. 


Total 


Contact 


Foundering 
Sinking 


Flooding 


Fire 


Explosion 
Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 


Rudder damage 


Other - Misc. 


Total 
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Table 15 (continued) 
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Striking 


Contact 


Foundering 


Sinking 


Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other - Misc. 


Total 


Passenger 


Collision 


Grounding 
Striking 


Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other - Misc. 


Total 
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Table 15 (continued) 
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Service vessels 


Collision 
Grounding 


Striking 


Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 
Rudder damage 


Other - Misc. 


Total 


Research vessels 


Collision 
Grounding 


Striking 


Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 


Rudder damage 


Other - Misc. 


Total 
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Table 15 (continued) 
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Striking 


Contact 


Foundering 
Sinking 


Flooding 


Fire 


Explosion 


Capsizing 


ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other - Misc. 


Total 


Others 


Collision 


Grounding 


Striking 


Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 


Capsizing 


ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other - Misc. 


Total 


All Vessels 
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Table 16a 


Vessels Involved In Shipping Accidents by Human Factors 


1984 - 1993 
Annual 
Average 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 Percentage 
/Total 
All Vessels 
At Least One Human Factor 509 499 587 710 792 947 946 726 562 493 75% 
Personnel Condition/Action 491 487 569 706 780 943 940 703 544 471 73% 
Watchkeeping Practices 83 100 170 436 488 785 788 476 239 208 40% 
Chartwork & Use of Equipment 31 39 66 45 82 66 56 48 66 66 6% 
Total number of vessels involved 1,030 1,010 1,016 982 1,015 1,134 1,170 1,027 916 779 1,008 
Total number of vessels with assigned 
factor(s) 848 842 875 869 887 1,063 1,057 921 842 709 891 
Fishing Vessels 
At Least One Human Factor 210 213 305 356 405 416 437 295 263 226 73% 
Personnel Condition/Action 198 206 296 352 398 415 434 287 251 213 71% 
Watchkeeping Practices 41 57 113 231 243 346 358 201 124 91 41% 
Chartwork & Use of Equipment 14 24 48 26 50 39 35 32 47 44 8% 
Total number of vessels involved 515 517 556 500 533 535 587 478 466 379 507 
Total number of vessels with assigned 
factor(s) 375 390 453 428 453 489 510 410 410 333 425 


Others (Non Fishing Vessels) 


At Least One Human Factor 299 286 282 354 387 531 509 431 299 267 78% 
Personnel Condition/Action 293 281 273 354 382 528 506 416 293 258 77% 
Watchkeeping Practices 42 43 57 205 245 439 430 275 115 117 42% 
Chartwork & Use of Equipment 17 15 18 19 32 27 21 16 19 22 4% 
Total number of vessels involved 515 493 460 482 482 599 583 549 450 400 501 


Total number of vessels with assigned 
factor(s) 473 452 422 441 434 574 547 511 432 376 466 
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Table 16 b 


Vessels Invoived in Shipping Accidents by Environmental Conditions 
1984 - 1993 


Annual 
Average 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 Percentage 
‘Total 
All Vessels - Environmental Conditions 
At least one environmental condition 345 
Ice 71 


Seas - General 
Current 
Tide 
Darkness/dusk 
Other environmental conditions 


Total number of vessels involved 1,030 1,010 
Total number of vessels with assigned 
factor(s) 848 842 


Fishing Vessels - Environmental Conditions 
At least one environmental condition 174 
Ice 22 
TA 

Seas - General 71 
Current 16 
Tide 
Darkness/dusk 

Other environmental conditions 


Total number of vessels involved 556 
Total number of vessels with assigned 
factor(s) 453 


Others (Non Fishing Vessels) - Environmental Conditions 
At least one environmental condition 208 215 189 
Ice 42 


Current 
Tide 
Darkness/dusk 
Other environmental conditions 12 14 12 


54 69 
88 71 71 
Seas - General 35 30 35 
49 44 45 
0 0 3 
4 5 


14 


Total number of vessels involved 460 
Total number of vessels with assigned 
factor(s) 
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Table 16 c 


Vessels Invoived in Shipping Accidents by Vessel Condition 
1984 - 1993 


Annual 
Average 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 Percentage 
/Total 
All Vessels 
Vessel condition 
Cargo condition & handling 
General condition 
Structure 
Electrical 
Other equipment 
Mechanical 


Total number of vessels involved 
Total number of vessels with assigned 
factor(s) 


Fishing Vessels 
Vessel condition 

Cargo condition & handling 
General condition 
Structure 
Electrical 
Other equipment 
Mechanical 


Total number of vessels involved 
Total number of vessels with assigned 
factor(s) 


. Others (Non Fishing Vessels) 
Vessel Condition 
Cargo condition & handling 
General condition 
Structure 
Electrical 
Other equipment 
Mechanical 


Total number of vessels involved 
Total number of vessels with assigned 
factor(s) 


Table 16 d 
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Vessels Involved in Shipping Accidents by Other Factors 


1984 - 1993 


All Vessels 
Other - Misc. 
Shore condition 
Aids to navigation 
Waterway condition 


Unknown 
At least one unknown factor 
With no known factor 


Total number of vessels involved 
Total number of vessels with assigned 
factor(s) 


Fishing Vessels 
Other - Misc. 
Shore condition 
Aids to navigation 
Waterway condition 


Unknown 
At least one unknown factor 
With no known factor 


Total number of vessels involved 
Total number of vessels with assigned 
factor(s) 


Others (Non Fishing Vessels) 
Other - Misc. 
Shore condition 
Aids to navigation 
Waterway condition 


Unknown 
At least one unknown factor 
With no known factor 


Total number of vessels involved 
Total number of vessels with assigned 
factor(s) 


113 


1,170 


1,057 


1991 


1992 


Annual 
Average 
1993 Percentage 
[Total 
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Table 17 


Vessels Involved in Shipping Accidents by Vessel Flag 
1984 - 1993 


1985 1986 1987 
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Table 18 
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Canadian Flag Vessels Involved in Shipping Accidents by 
Vessel Category and Type of Accident 


1984 - 1993 


Commercial Vessels 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Flooding 
Fire 
Explosion 
Capsizing 
Ice damage 
Structual damage 
Heavy weather damage 
Propeller damage 
Rudder damage 
Other 


Movements * 
Accident Rate ** 


Fishing Vessels 
Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Flooding 
Fire 
Explosion 
Capsizing 
Ice damage 
Structual damage 
Heavy weather damage 
Propeller damage 
Rudder damage 
Other 


Others 
Collision 


Grounding 
Striking 
Contact 


Foundering 
Sinking 

Flooding 

Fire 

Explosion 
Capsizing 

Ice damage 
Structual damage 
Heavy weather damage 
Propeller damage 
Rudder damage 
Other 


Total 
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* Movement statistics were obtained from Statistics Canada and Transport Canada, 1993 data are estimates. 
** The accident rate is the number of Canadian commercial vessels involved in shipping accidents per 1,000 movements. 
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Table 19 


Vessels Lost by Vessel Category and Gross Tonnage 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Commercial Vessels 13 12 10 
Unknown tonnage 1 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


Fishing Vessels 
Unknown tonnage 
Less than 5 grt 
5 to 14 grt 
15 to 59 grt 
60 to 149 grt 
150 grt and over 


Others 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


All Vessels 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 

Total 
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Table 20 


Vessels Lost by Vessel Category and Age 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
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Commercial Vessels 
Unknown 
0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
30+ years 
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Fishing Vessels 
Unknown 
0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
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Unknown 
0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
30+ years 
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All Vessels 
Unknown 
0-4 years 
5-9 years 
10-14 years 
15-19 years 
20-24 years 
25-29 years 
30+ years 


Total 
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Commercial Vessels 


Fishing Vessels 


Foreign waters 


All Vessels 


Foreign waters 


Transportation Safety Board of Canada 


42 


oa 
[= 
@ 
2 
3 
< 
= 
© 
à 
~~ 
= 
mo) 
[= 
& 
[ay 
(e] 
pou) 
2 
@ 
O 
r) 
8 
© 
> 
> 
2 
6 
re] 
al 
= 
5 
> 


Commercial Vessels 


Collision 
Grounding 
Striking 


Contact 


Foundering 
Sinking 


Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 
Heavy weather damage 
Propeller damage 
Rudder damage 


Other 


Fishing Vessels 


Collision 


Grounding 
Striking 


Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 


Rudder damage 


Striking 
Contact 


Foundering 
Sinking 
Flooding 


Fire 


Explosion 
Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 


Rudder damage 
Other 


Total 
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Table 23 


Vessels Lost by Type of Vessel 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Type of Vessel 
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Structural damage 


Heavy weather damage 
Propeller damage 
Rudder damage 

Total 


Grounding 
Striking 
Contact 
Foundering 
Sinking 
Flooding 
Fire 
Explosion 
Capsizing 
Ice damage 
Other 


Accidents 
Collision 


Fatalities* 


Collision 


Grounding 


Striking 


Contact 


Foundering 


Sinking 


Flooding 


Fire 


Explosion 


Capsizing 


Ice damage 


Structural damage 


Heavy weather damage 


Propeller damage 
Rudder damage 


Other 


Total 


Heavy weather damage 
Propeller damage 
Rudder damage 

Total 


Other 


Structural damage 


Collision 
Grounding 
Striking 
Contact 
Foundering 
Sinking 
Flooding 
Fire 
Explosion 
Capsizing 
Ice damage 


Injuries 


“ The total number of fatalities includes missing persons and confirmed fatalities. 
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Table 25 


Shipping Accidents Involving Fatalities and Injuries by Type of Vessel 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Accidents 
Cargo 
OBO 
Tanker 
Tug 
Barge 
Fishing 
Passenger 
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Fishing 
Passenger 
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Research 
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NOTES: 1) The large number of fatalities involving fishing vessels in 1987 was due to the loss of four vessels and 
their crews (20) in fall or winter storms on both the east and west coasts. 
2) The large increase in fatalities in 1989 was due to the loss of three vessels and their crews (47) 
in a storm on the east coast in December. 
3) The total number of fatalities includes missing persons and confirmed fatalities. 
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Table 26 


Shipping Accidents Involving Fatalities and Injuries by Category of Person Involved 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 
Total Number of Accidents 


Missing 
Deck crew 
Engine crew 
Crew - other 
Passenger 
Shore worker 
Non-crew (other) 


Total 


Fatalities 

Deck crew 

Engine crew 

Crew - other 

Passenger 

Shore worker 

Non-crew (other) 
Total 
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Injuries 
Deck crew 
Engine crew 
Crew - other 
Passenger 
Shore worker 
Non-crew (other) 


Total 
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Table 27 


Accidents Aboard Ship by Type of Accident 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 
Total Number of Accidents 


Fatalities 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell into tank/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Missing 
Carried overboard 
Caught by cargo/machinery 
FelL overboard 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Injuries 
Carried overboard 
Caught by cargo/machinery 
Fell overboard 
Fell into tank/hold 
Fell on deck or off quay 
Heavy weather 
Suicide (suspected) 
Other 
Total 
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Table 28 


Accidents Aboard Ship by Type of Vessel 


1984 - 1993 


Vessels Involved in Accidents 


3 
3 
: 
8 
: 
$ 
4 
2 
3 
= 
: 
2 
3 
3 
3 
5 
È 
: 


Fatalities* 
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Table 29 


Accidents Aboard Ship by Category of Person Involved 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 
Total Number of Accidents 


Missing 

Deck crew 

Engine crew 

Crew - other 

Passenger 

Shore worker 

Non-crew (other) 
Total 


Fatalities 
Deck crew 
Engine crew 
Crew - other 
Passenger 
Shore worker 


Non-crew (other) 
Total 


Injuries 

Deck crew 

Engine crew 

Crew - other 

Passenger 

Shore worker 

Non-crew (other) 
Total 
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Table 30 
Vessels Involved in Marine Incidents by Type of Vessel 


1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Type of Vessel 


44 63 
1 0 
6 7 

20 20 

11 6 

33 30 
1 4 
4 17 
4 7 
2 3 
6 2 

20 
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Table 31 


Vessels Involved in Marine Incidents by Vessel Category and Region 
1984 - 1993 


Commercial Vessels 
Westem 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
Foreign waters 


Fishing Vessels 
Westem 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
Foreign waters 


16 25 
0 1 
3 6 

20 12 
4 14 
0 0 
0 1 

43 59 


Others 
Western 
Central 
Laurentian 
Maritimes 
Newfoundland 
Arctic 
Foreign waters 
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All Vessels 
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Table 32 


Vessels Involved in Marine Incidents by Vessel Category and Gross Tonnage 
1984 - 1993 


Commercial Vessels 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 to 9,999 grt 
10,000 to 19,999 grt 
20,000 grt and over 


BR BB io 


Fishing Vessels 
Unknown tonnage 
Less than 5 grt 
5 to 14 grt 
15 to 59 grt 
60 to 149 grt 
150 grt and over 


onmonoan 8 


Others 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 


œ © o n à 


All Vessels 
Unknown tonnage 
Less than 150 grt 
150 to 1,599 grt 
1,600 grt and over 

Total 
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APPENDIX 1 


Definitions 


The following definitions apply to marine occurrences which are required to be reported pursuant to the 
Transportation Safety Board Regulations of the Canadian Transportation Accident Investigation and Safety 
Board Act. 

Marine Occurrence 


A “marine occurrence" means: 
a) any accident or incident associated with the operation of a ship’; 


b) any situation or condition that the Board has reasonable grounds to believe could, if left unattended, 
induce an accident or incident described in (a) above. 


The CTAISB Act applies in respect of marine occurrences: 
a) in Canada, including the internal waters of Canada and the territorial sea of Canada; and 


b) in any other place, including waters described in (c), if 


(i) Canada is requested to investigate the marine occurrence by an appropriate authority, 
(ii) the marine occurrence involves a ship registered or licensed in Canada, or 
(iii) a competent witness to, or person having information concerning a matter that may have 


contributed to, the marine occurrences arrives or is found at any place in Canada. 
c) This act also applies in respect of marine occurrences related to an activity concerning the exploration 


or exploitation of the continental shelf, where the marine occurrence takes place in waters above the 
continental shelf. 


Reportable Marine Accident 


A “reportable marine accident" means an accident resulting directly from the operation of a ship other than 
a pleasure craft’, where: 


a) a person sustains a serious injury or is killed as a result of: 


(i) being on board the ship or falling overboard from the ship, or 
(ii) coming into contact with any part of the ship or its contents, or 
‘ "Ship" includes: 


a) every description of vessel, boat or craft, designed, used or capable of being used solely 
or partly for marine navigation without regard to method or lack of propulsion, and 
b) a dynamically supported craft. 


2 Pleasure craft means a ship that is used for pleasure or recreation and that does not carry goods 
or passengers for hire or reward. 
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b) the ship: 
(i) sinks, founders or capsizes, 
(ii) is involved in a collision (which includes collisions, strikings and contacts), 
(iii) sustains a fire or an explosion, 
(iv) goes aground, 
(v) sustains damage that affects its seaworthiness or renders it unfit for its purpose, or 
(vi) is missing or abandoned. 


For statistical purposes, accidents defined in paragraph (a) are classified as “Accidents aboard 
ship" and accidents defined in paragraph (b) are classified as “Shipping Accidents". 


Reportable Marine Incident 


An incident resulting directly from the operation of a ship other than a pleasure craft, where 


a) a person falls overboard from the ship, 

b) the ship, of one hundred gross tons or more, unintentionally makes contact with the bottom without 
going aground; 

c) the ship fouls a utility cable or pipe, or underwater commodity pipeline; 

d) the ship is involved in a risk of collision; 

e) the ship sustains a total failure of any machinery; 

f) the ship sustains a shifting of cargo or a loss of cargo overboard; 

g) the ship is intentionally grounded or beached to avoid an accident; 

h) any crew member whose duties are directly related to the safe operation of the ship is unable to 
perform the crew members duties as a result of a physical incapacitation that poses a threat to the 
safety of any person, property or the environment; or 

i) | any dangerous goods are released on board or from the ship. 


Vessels Covered 


This report covers commercial vessels which include all vessels either registered or licensed to operate 
commercially. Pleasure craft occurrences are not normally included unless they also involved a commercial 
vessel. 


Vessel Categories 


Commercial vessels: include cargo vessels, ferries, tankers, passenger vessels, tugs and barges. 
Fishing vessels: include vessels involved in commercial fishing. 

Others: include research vessels, oil exploration, exploitation and support vessels, government vessels 
and pleasure craft. 
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Vessel Type 


Cargo: ship designed for the carriage of various types and forms of cargo and the combined carriage of 
general cargo and passengers with 12 or less fare-paying passengers. 

OBO (Oil/Bulk/Ore Carrier): ships specifically designed for bulk carriage of ore with additional facilities 
for alternative, but not simultaneous, carriage of oil or loose dry cargo. 

Tanker: propelled ships designed and constructed for the bulk carriage of liquids. 

Tug: vessels designed for the towing and pushing of ships or other floating structures. Additional activity 
may include salvage, fire-fighting and work duties of a general nature. 

Barge: vessels designed as non-propelled units for the carriage of cargo in holds or in tanks or weather 
deck cargo space only for the carriage of non-perishable cargo, or specially outfitted for specific operations. 
Fishing: vessels designed for fishing operations and support. 

Passenger: vessels designed for the carriage of passengers. 

Ferry: ships which follow a regular scheduled service of relatively short duration, designed for the carriage 
of passengers and vehicles. There is usually no cabin accommodation for passengers or not all 
passengers are accommodated in cabins where cabins are provided. 

Research: vessels designed for research work such as seismic research, oceanic and hydrographic survey. 
Service: vessels designed for supporting marine transportation such as icebreakers, buoy tenders, SAR 
vessels, pilot boats and fireboats. 

Non-commercial: vessels designed to conduct non-commercial activities such as pleasure craft, 
seaplanes and naval vessels. 

Others: vessels designed for other functions such as laying and repair of sea-bed cables, dredging, 
training, patrolling as well as ships and platforms designed for the extraction, processing, and storage of 
oiVgas from offshore wells; ships designed for the carriage of stores and cargo to offshore installations; and 
ships outfitted for support activities related to offshore oil and gas exploration. 


Type of Accident 


Collision: an impact between two or more vessels under way. 

Grounding: to touch bottom and remain stranded. 

Striking: a hard impact with a stationary object or a vessel not under way. 

Contact: a laterallight impact with another object (including touching bottom, affecting a vessel 
seaworthiness or rendering it unfit for its purpose) or another vessel. 

Foundering: to fill from above the waterline and sink. 

Sinking: to become submerged from water intake below the waterline and settle to the bottom. 

Fire: where a fire is the first event reported. 

Explosion: where an explosion is the first event reported. 

Capsizing: to turn over. 

ice damage: damage sustained as a consequence of contact with ice. 

Flooding: to fill a compartment below the waterline with water admitted from the sea. 

Structural damage: hull damage, such as cracks and fractures, sustained by a vessel affecting its 
seaworthiness or rendering it unfit for its purpose. 

Propeller damage: damage to a vessel propeller, propeller portion or propeller adjoining parts affecting 
a vessel seaworthiness or rendering it unfit for its purpose. 

Rudder damage: damage to a vessel rudder or rudder adjoining parts affecting a vessel seaworthiness 
or rendering it unfit for its purpose. 

Other: vessels lost or damaged for other reasons. 
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Contributing Factors to Accidents 


Human factor: operational error or condition on the part of any crew member of a vessel, a pilot or shore 
personnel. 

Environmental conditions: atmospheric conditions, sea state, ice conditions and others such as physical 
exposure, suction, surge and wash. 

Vessel condition: the general status of a vessel and its cargo, i.e. improper securing, inadequate or faulty 
equipment, ship design shortcomings, vessel machinery, piping, electrical and hull failures as well as 
miscellaneous navigation and control equipment. 

Other: incorrect soundings, incomplete surveys, obstructions, shore facility failures, etc. 


Miscellaneous 


Gross tons (grt): a measure of vessel capacity in cubic feet of the spaces within the hull, and of 
enclosed spaces above deck available for cargo, stores, fuel, passengers and crew, with certain exclusions. 
One hundred cubic feet is equivalent to one gross ton. 

Under way: vessel not at anchor or made fast to shore or aground. 


Foreign Occurrences 


Marine occurrences where a foreign vessel is involved in an accident or incident outside Canadian waters, 
but of interest to Canadian authorities are also routinely recorded by TSB. However, they are not included 
in the preceding statistics. 


An annual average of 29 foreign occurrences are on TSB record for the five-year period of 1988 to 1992 
involving 3 total losses and 28 fatalities. In 1993, 17 such occurrences were recorded involving 4 total 
losses and 3 fatalities compared to 13 occurrences, 1 vessel lost and no fatalities in 1992. 
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APPENDIX 2 
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